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UPON  APPEAL  FROM  THE  UNITED  STATES 

DISTRICT  COURT  FOR  THE  DISTRICT 

OF  MONTANA 

McKee  Ptg.  Co.,  Butte,  Mont. 


Defendant's  Record 


JUntted  S)tatfg  Circuit  Court, 

District  of  Montana,  Northern  Division. 


MINERALS  SEPARATION,  Limited,  and 
MINERALS  SEPARATION  AMERI- 
CAN SYNDICATE,  Limited, 

Complainants.)  ^     ^ 

vs.  '  ^°-  ^^''^• 

JAMES  M.  HYDE, 

Defendant. 


Answer. 


The  answer  of  James  M.  Hyde,  defendant,  to  the 
bill  of  complaint  of  the  complainant,  Minerals  Sep- 
aration, Limited,  and  Minerals  Separation,  American 
Syndicate,  Limited. 

This  defendant,  now  and  at  all  times  saving  and 
reserving  unto  itself  all  and  all  manner  of  benefit 
and  advantage  of  exception  which  can  or  may  be  had 
or  taken  to  the  errors,  uncertainties  or  other  imper- 
fections contained  in  the  bill  of  complaint  herein,  for 
answer  thereto,  or  so  much  or  such  parts  thereof  as 
it  is  advisawc  it  is  material  to  make  answer  unto,  says 
as  follows: 

I. 

This  defendant  is  not  informed,  save  by  the  bill  of 
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complaint,  that  the  complainants,  or  either  of  them, 
are  corporations  organized  or  existing  under  or  by 
virtue  of  the  laws  of  Great  Britain,  or  of  any  other 
country,  state  or  nation,  or  are  inhabitants  of  Great 
Britain,  or  any  other  country,  having  their  principal 
offices  in  London,  England,  or  elsewhere,  and  there- 
fore neither  admits  or  denies  the  same,  but  calls  foi 
strict  proof  thereof. 

II. 

This  defendant  admits  that  he  is  a  resident  of  Basin, 
Jefferson  County,  State  of  Montana,  and  an  inhabit- 
ant of  the  Northern  Division  of  the  District  of  Mon- 
tana. 

III. 
This  defendant,  upon  information  and  belief,  denies 
that  Henry  Livingstone  Sulman,  Hugh  Fitzalis  Kirk- 
patrick-Picard,  or  John  Ballot  did  invent  or  were  the 
original,  first  or  joint  inventors  of  any  new  or  useful 
improvements  in  Ore  Concentration  described  in  the 
letters  patent  referred  to  in  said  bill  of  complaint; 
denies  that  the  alleged  inventions  set  forth  in  the  patent 
sued  upon  was  not  known  or  used  in  the  United  States 
before  the  alleged  invention  thereof  by  the  patentees, 
said  Henry  Livingstone  Sulman,  Hugh  Fitzalis  Kirk- 
patrick-Picard  and  John  Ballot ;  denies  that  said  alleged 
invention  was  not  patented  or  described  in  any  printed 
publication  in  any  country  before  their  alleged  inven- 
tion or  discovery  thereof  or  more  than  two  years  prior 
to  their  application  for  letters  patent  of  the  United 
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States  therefor;  denies  that  said  alleged  invention  was 
not  in  public  use  or  on  sale  in  the  United  States  for 
more  than  two  years  prior  to  their  said  application  for 
patent,  and  had  not  been  patented  in  any  country  for- 
eign to  the  United  States  on  an  application  filed  by 
them  or  their  legal  representatives  or  assigns  more  than 
twelve  months  prior  to  the  filing  of  their  said  applica- 
tion for  letters  patent  of  the  United  States;  and  deny 
that  said  invention  had  not  been  abandoned  to  the  pub- 
lic. 

IV. 

This  defendant  admits  Henry  Livingstone  Sulman, 
Hugh  Fitzalis  Kirkpatrick-Picard,  and  John  Ballot 
obtained  letters  patent  of  the  United  States  No.  835,- 
120,  dated  November  6,  1906,  for  alleged  improvements 
in  ore  concentration;  but  this  defendant  denies  that 
said  patentees  were  the  first  or  joint  inventors  or  dis- 
coverers of  said  alleged  improvements;  and  denies  that 
the  same  involved  any  improvements  in  ore  concen- 
tration; and  denies  that  they  made  due  or  formal  ap- 
plication to  the  Commissioner  of  Patents  of  the  United 
States  for  letters  patent  of  the  United  States  there- 
for in  accordance  with  the  then  existing  laws  of  the 
United  States;  and  denies  that  they  duly  complied  in 
all  respects  with  the  conditions  and  requirements  of 
said  laws;  and  defendant  is  not  informed,  and  has  no 
knowledge,  save  by  said  bill  of  complaint,  as  to  whether 
said  letters  patent  No.  835,120  were  signed  by  the 
Assistant  Secretary  of  the  Interior,  and  countersigned 
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by  the  Commissioner  of  Patents  and  sealed  with  the 
seal  of  the  Patent  Office  in  due  form  of  law,  and 
therefore  denies  the  same;  and  denies  that  said  letters 
patent  secured  to  said  patentees,  their  executors,  ad- 
ministrators and  legal  representatives  for  the  term  of 
seventeen  years  from  the  6th  day  of  November,  1906, 
or  any  period,  the  full,  exclusive,  or  any  right  of 
making,  using  and  selling  the  alleged  improvements 
in  ore  concentration  alleged  to  be  shown,  described  and 
claimed  in  said  letters  patent,  throughout  the  United 
States  and  the  territories  thereof;  and  this  defendant 
is  not  informed,  and  has  no  knowledge,  save  by  said 
bill  of  complaint,  that  said  letters  patent  are  now  on 
record  in  the  United  States  Patent  Office,  and  calls 
for  strict  proof  of  the  same. 

V. 

This  defendant  is  not  informed,  and  has  no  knowl- 
edge, save  by  said  bill  of  complaint,  that  on  or  about 
the  7th  day  of  December,  1909,  or  at  any  other  time, 
the  said  Henry  Livingstone  Sulman,  Hugh  Fitzalis 
Kirkpatrick-Picard  and  John  Ballot,  by  an  instrument 
in  writing,  duly,  or  at  all,  executed  or  delivered  by 
them  and  bearing  date  of  the  last-named  day,  or  any 
date  whatsoever,  assigned  and  transferred  to  the  com- 
plainant, Minerals  Separation,  Limited,  all,  or  any, 
right,  title  or  interest  in  or  to  the  said  letters  patent 
and  invention,  or  that  the  said  instrument  in  writing 
was  duly,  or  at  all,  recorded  in  the  Patent  Office  of 
the  United  States  on  or  about  the  28th  day  of  August, 
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1911,  or  at  any  other  time,  and  therefore  denies  the 
same. 

VI. 

This  defendant  is  not  informed,  and  has  no  knowl- 
edge, recollection  or  belief,  save  by  said  bill  of  com- 
plaint, that  on  or  about  the  10th  Hav  of  OrtnK^t-    loio 

P.  1327,  L.  13,  insert    "  or   that   said   Minerals  Separation 
American  Syndicate,  limited,"  before  "  received" 

last-named  day,  or  any  date  whatsoever,  granted  unto 
said  complainant,  Minerals  Separations,  American  Syn- 
dicate, Limited,  received  or  accepted  the  sole,  exclu- 
sive, or  any,  right,  license,  power  or  authority  to  apply, 
use  or  exercise  in  the  United  States  of  America  the 
alleged  invention  described  in  said  letters  patent  No. 
835,120,  for  the  term  of  two  years,  or  any  other  time, 
from  the  said  10th  day  of  October,  1910,  or  from 
any  other  date,  together  with  the  option  to  purchase 
said  letters  patent  during  said  term  of  two  years,  or 
any  other  term,  or  at  all,  and  therefore  denies  the 
same. 

VII.     • 

This  defendant  is  not  informed,  and  has  no  knowl- 
edge, recollection  or  belief,  save  by  said  bill  of  com- 
plaint, that  the  said  complainants  became  or  now  are 
the  sole  owners  of  all,  or  any  right,  title  or  interest 
in  or  to  the  said  letters  patent  or  the  said  alleged  in- 
ventions covered  thereby,  or  any  or  all  rights  therein 


1326      Minerals  Separation,  Limited,  et  aL,  vs. 

Answer. 

by  the  Commissioner  of  Patents  and  sealed  with  the 
seal  of  the  Patent  Office  in  due  form  of  law,  and 
therefore  denies  the  same;  and  denies  that  said  letters 
patent  secured  to  said  patentees,  their  executors,  ad- 
ministrators and  legal  representatives  for  the  term  of 
seventeen  years  from  the  6th  day  of  November,  1906, 
or   Pnv   neriod.    the    full,    exclusive     or    anv    rip-ht    of 


States  and  the  territories  thereof;  and  this  defendant 
is  not  informed,  and  has  no  knowledge,  save  by  said 
bill  of  complaint,  that  said  letters  patent  are  now  on 
record  in  the  United  States  Patent  Office,  and  calls 
for  strict  proof  of  the  same. 

V. 

This  defendant  is  not  informed,  and  has  no  knowl- 
edge, save  by  said  bill  of  complaint,  that  on  or  about 
the  7th  day  of  December,  1909,  or  at  any  other  time, 
the  said  Henry  Livingstone  Sulman,  Hugh  Fitzalis 
Kirkpatrick-Picard  and  John  Ballot,  by  an  instrument 
in  writing,  duly,  or  at  all,  executed  or  delivered  by 
them  and  bearing  date  of  the  last-named  day,  or  any 
date  whatsoever,  assigned  and  transferred  to  the  com- 
plainant, Minerals  Separation,  Limited,  all,  or  any, 
right,  title  or  interest  in  or  to  the  said  letters  patent 
and  invention,  or  that  the  said  instrument  in  writing 
was  duly,  or  at  all,  recorded  in  the  Patent  Office  of 
the  United  States  on  or  about  the  28th  day  of  August, 
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1911,  or  at  any  other  time,  and  therefore  denies  the 
same. 

VI. 

This  defendant  is  not  informed,  and  has  no  knowl- 
edge, recollection  or  belief,  save  by  said  bill  of  com- 
plaint, that  on  or  about  the  10th  day  of  October,  1910, 
or  at  any  other  time,  said  complaint,  Minerals  Sep- 
aration, Limited,Aby  an  instrument  in  writing  duly,  or 
at  all,  executed,  or  delivered,  or  bearing  date  of  the 
last-named  day,  or  any  date  whatsoever,  granted  unto 
said  complainant.  Minerals  Separations,  American  Syn- 
dicate, Limited,  received  or  accepted  the  sole,  exclu- 
sive, or  any,  right,  license,  power  or  authority  to  apply, 
use  or  exercise  in  the  United  States  of  America  the 
alleged  invention  described  in  said  letters  patent  No. 
835,120,  for  the  term  of  two  years,  or  any  other  time, 
from  the  said  10th  day  of  October,  1910,  or  from 
any  other  date,  together  with  the  option  to  purchase 
said  letters  patent  during  said  term  of  two  years,  or 
any  other  term,  or  at  all,  and  therefore  denies  the 
same. 

VII.     • 

This  defendant  is  not  informed,  and  has  no  knowl- 
edge, recollection  or  belief,  save  by  said  bill  of  com- 
plaint, that  the  said  complainants  became  or  now  are 
the  sole  owners  of  all,  or  any  right,  title  or  interest 
in  or  to  the  said  letters  patent  or  the  said  alleged  in- 
ventions covered  thereby,  or  any  or  all  rights  therein 
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or  thereunder  within  or  throughout  the  United  States, 
and  therefore  denies  the  same  (and  this  defendant  de- 
nies the  same) ;  and  this  defendant  denies  that  the 
alleged  rights  or  privileges  alleged  to  be  secured  by 
the  said  letters  patent  have  been  generally,  or  at  all, 
acquisced  in  throughout  the  United  States,  or  any  part 
thereof,  and  denies  that  the  said  alleged  invention 
described  in  said  letters  patent  is  of  great,  or  any, 
value,  or  utility  to  the  complainants  herein  or  to  the 
public  generally,  or  at  all,  and  this  defendant  denies 
that  the  complainants  herein  have  made  the  said  alleged 
invention  profitable  to  themselves  or  to  the  public  by 
careful,  elaborate,  or  any,  tests  of  said  invention  in 
its  application  to  a  wide,  or  any,  variety  of  ores,  or 
by  extensive,  or  any,  commercial  use  of  the  said  alleged 
invention  in  different,  or  any,  parts  of  the  world,  or 
by  numerous,  or  any,  demonstrations  of  the  utility 
of  said  invention  in  the  treatment  of  ores  that  are 
mined  or  treated  in  the  United  States,  or  elsewhere; 
and  denies  that  the  complainants  have  made,  or  that 
they  are  making,  great,  or  any,  efforts  toward  the  in- 
troduction of  said  alleged  invention  into  commercial, 
or  any,  use  in  the  United  States;  and  this  defendant 
denies  that  the  complainants  have  invested  large  sums  of 
money,  or  any  sums  of  money,  jn  said  alleged  invention 
in  the  demonstration  thereof  or  the  efforts  to  introduce 
the  same  into  use  in  the  United  States,  or  in  making  the 
same  valuable  to  the  public  or  to  themselves;  and  this 
defendant  denies  that  complainants  will  realize  or  re- 
ceive large  gains  and  profits,  or  any  gains  and  profits, 
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from  the  said  alleged  invention  if  this  defendant  shall 
be  restrained  from  practicing  said  alleged  invention. 

VIIL 

This  defendant  admits  that  he  was  for  a  period  of 
about  one  year  in  the  employ  of  the  complainant,  Min- 
erals Separation,  Limited,  such  employment  having  ter- 
minated on  or  about  February  1,  1911,  but  this  defend- 
ant denies  that  when  thus  employed  he  was  instructed 
by  the  engineers  or  experts  of  the  complainant  in  all  or 
any  of  the  technical  details  or  particulars  as  to  the  said 
letters  patent  No.  835,120,  or  the  installation  or  use  of 
the  process  of  ore  concentration  constituting  said  alleged 
invention;  and  avers  that  while  in  the  employ  of  said 
complainant.  Minerals  Separation,  Limited,    as    afore- 
said, he  was  instructed  in  the  practice  and  operation  of 
certain  processes  which  had  been  invented  and  discov- 
ered long  prior  to  the  alleged  invention  by  said  patentees 
of  the  process  set  forth  in  their  said  patent,  and  further 
avers  that  while  he  was  in  the  employ  of  said  complain- 
ant. Minerals  Separation,  Limited,  he  had  no  knowledge 
of  said  United  States  letters  patent  No.  835,120,  was  nol 
instructed  regarding  the  application  or  use  of  the  process 
set  forth  in  said  patent,  never  saw  said  process  in  opera- 
tion, and  received  no  information,  knowledge,  or  in- 
struction from  said  complainant,  Minerals  Separatiorj, 
Limited,  other  than  information,  knowledge  and  instruo- 
tion  regarding  matters  known  to  the  public  long  prior 
to  the  said  alleged  invention  of  said  Henry  Livingstone 
Sulman,  Hugh  Fitzalis  Kirkpatrick-Picard,  and  John 
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Ballot,  or  their  application  of  letters  patent  of  the  Unit- 
ed States  therefor. 

IX. 

This  defendant  denies  that  well  knowing,  or  know- 
6ig  at  all,  the  alleged  rights  secured  to  said  complain- 
ants, or  contriving  to  injure  said  complainants  or  to 
deprive  them  of  the  benefits  or  advantages  from  said 
alleged  invention  and  letters  patent,  he  did  after  the  is- 
suance of  said  letters  patent,  or  at  any  other  time,  in 
violation  of  any  of  the  rights  of  said  complainants  or 
!n  infringement  of  said  letters  patent  No.  835,120,  or 
in  defiance  of  any  rights  of  said  complainants  at  the 
town  of  Basin,  in  the  County  of  Jefferson,  State  of 
Montana,  or  elsewhere,  install  any  apparatus  for  or 
carry  on  the  use  of  the  process  of  ore  concentration  set 
forth  and  claimed  in  the  aforesaid  letters  patent  No. 
835,120,  and  denies  that  he  confederated  with  others, 
or  confederated  at  all,  in  such  installation  or  use,  or  is 
fhreatening  to  further  induce  others  to  make  such  in- 
stallation or  use  in  infringement  of  complainants'  al- 
leged rights  under  the  said  letters  patent;  and  this 
defendant  denies  that  said  complainants  have  been,  or 
Still  are,  deprived  of  great  gains  and  profits,  or  of  any 
gains  and  profits,  that  they  might  or  would  have  other- 
wise obtained,  and  further  denies  that  such  alleged 
profits  of  which  complainants  have  been  deprived  have 
been  realized  or  enjoyed  by  this  defendant  by  or 
through  unlawful  acts  or  doings;  and  this  defendant 
admits  that  he  has  installed  an  apparatus  and  operated 
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a  process  at  the  town  of  Basin,  Montana,  for  the  con- 
centration of  ores,  but  avers  that  said  apparatus  and 
process  consist  in  the  use  of  certain  principles  and 
machines  which  were  invented  and  discovered  long 
prior  to  the  said  alleged  invention  of  said  patentees, 
and  further  consists  in  certain  apparatus  and  opera- 
tions invented  and  discovered  by  this  defendant,  and 
further  avers  that  the  process  practiced  by  him  in 
the  said  town  of  Basin,  Montana,  does  not  infringe 
said  letters  patent,  does  not  utilize  any  information  con- 
veyed by  said  letters  patent,  and  consists  solely  in  the 
application  of  principles  which  were  either  discovered 
by  said  defendant  or  were  the  property  of  the  public 
in  the  United  States. 

X. 

This  defendant  denies  that  he  has  made  and  re- 
ceived, or  is  making  and  receiving,  large,  or  any,  prof- 
its, or  advantages  from  the  infringement  of  the  said 
letters  patent. 

XI. 

And  this  defendant  denies  that  he  has  installed  or 
used  the  said  alleged  invention  set  forth  in  said  letters 
patent,  or  that  he  has  committed  any  other  unlawful 
act  in  this  regard  in  defiance  of  the  rights  of  the  com- 
plainants, and  further  denies  that  he  has  committed  any 
acts  whatever  which  have  had  the  effect  of  aiding,  en- 
couraging or  inducing  others  to  infringe  said  letters 
patent  in  disregard  of  the  complainant's  rights. 
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XII. 

This  defendant  denies  that  the  complainants  have 
caused  any  notice  to  be  given  to  him  of  the  alleged  in- 
fringement of  the  alleged  rights  of  complainants  in  the 
premises,  or  that  the  complainants  have  requested  him 
to  desist  or  refrain  therefrom,  and  this  defendant  de- 
nies that  he  has  disreg^arded  anv  such  notices,  or  that 

P.  1332,  L.  9,  insert  "  of  said  letters  patent  or  has  continued 
such  infringement  "  before  "  after  " 

This  defendant  further  says  that  said  Henry  Liv- 
ingstone Sulman,  Hugh  Fitzalis  Kirkpatrick-Picard, 
and  John  Ballot  were  not  the  original  first  or  true  in- 
ventors of  the  alleged  invention  in  ore  concentration, 
which  said  letters  patent  No.  835,120  purport  to  em- 
brace, or  of  any  material  or  substantial  part  thereof; 
but  that,  on  the  contrary,  said  alleged  invention,  and 
all  material  and  substantial  parts  had  before  their  al- 
leged invention  been  fully  and  clearly  described  or 
claimed  in  the  following  mentioned  letters  patent: 
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348,157 

August  24,  1886 

C.  J.  Everson 

466,753 

January  5,  1892 

E.  A.  Hockley 

469,599 

February  23,  1892 

A.  M.  Rouse 

653,340 

July  10,  1900 

F.  E.  Elmore 

676,679 

June  18,  1901 

F.  E.  Elmore 

689,070 

December  17,  1901 

A.  S.  Elmore 

692,643 

February  4,  1902 

A.  S.  Elmore 

735,071 

August  4,  1903 

G.  D.  Delprat 

736,381 

August  18,  1903 

M.  F.  R.  Glogner 

745,960 

December  1,  1903 

I.  F.  Good 

768,035 

August  23,  1904 

G.  D.  Delprat 

771,075 

September  27,  1904 

C.  Kendall 

776,145 

November  29,  1904 

C.  V.  Potter 

Letters  Patent  of  Great  Britain. 
488     February  23,  1860        W.  Haynes 
12,778    June  5,  1902  Lake  (Froment) 

Also  patented  or  described  and  contained  in  other 
letters  patent,  the  dates,  numbers  and  grantees  of 
which  this  defendant  is  not^able  to  specify,  but  prays 
to  be  allowed  hereafter  to  add  by  amendment  of  this 
answer  or  otherwise,  if  it  shall  become  necessary. 

Also  illustrated  and  described  in  printed  publications, 
the  names  and  dates  of  which  defendant  is  not  able  to 
specify,  but  prays  to  be  allowed  hereafter  to  add  to  this 
answer  by  amendment  or  otherwise,  if  it  shall  become 
necessary. 
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XIV. 

This  defendant  avers  that  for  the  purpose  of  deceiv- 
ing the  pubHc  the  description  and  specifications  filed 
by  the  said  patentees  in  the  Patent  Office  W55  made  to 
contain  more  than  the  whole  truth  relative  to  their  al- 
leged invention  or  discovery,  and  more  than  is  neces- 
sary to  produce  the  desired  effect. 

XV. 

This  defendant  avers  that  the  said  patentees  were 
not  the  original  and  first  inventors  or  discoverers  of 
any  material  and  substantial  part  of  the  thing  patented, 
but  that,  on  the  contrary,  the  process  which  their  said 
patent  purports  to  embrace  was  known  and  used  by 
Edmund  B.  Kirby,  of  Rossland,  British  Columbia,  Can- 
ada, long  prior  to  the  alleged  invention  and  discovery 
thereof  by  said  patentees,  and  that  said  Edmund  B. 
Kirby  introduced  knowledge  of  said  process  into  the 
United  States  in  the  month  of  December,  1903,  by 
filing  applications  in  the  United  States  Patent  Ofiice 
for  patents,  upon  which  applications  letters  patent  Nos. 
809,959  and  838,626  were  granted  on  January  16,  1906, 
and  December  18,  1906,  respectively. 

XVI. 

This  defendant  says  that  the  said  patentees,  Henry 
Livingstone  Sulman,  Hugh  Fitzalis  Kirkpatrick-Picard 
and  John  Ballot  have  admitted  that  the  alleged  inven- 
tion which  said  letters  patent  No.  835,120  purport  to 
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embrace,  and  each  and  every  material  substantial  pari 
thereof  was  old  and  known  to  others  prior  to  their 
alleged  invention  and  discovery  thereof,  and  that  said 
patentees  made  said  admissions  in  the  following  d^ 
scribed   letters   patent: 

Letters  Patent  of  the  United  States. 

793,808,  Sulman  &  Kirkpatrick-Picard,  application  filed 
October  5,  1903,  patented  July  4,  1905. 

835,479,  Sulman,  Kirkpatrick-Picard  &  Ballot,  appli- 
cation filed  May  29,  1905,  patented  November  6, 
1906. 

879,985,  Sulman,  Kirkpatrick-Picard  &  Ballot,  appli- 
cation filed  February  20,  1905,  patented  February  25, 
1908. 

Letters  Patent  of  Great  Britain. 

17,109,  August  6,  1903,  Cattermole,  Sulman  &  Kirfc- 

patrick-Picard. 
20,419,   September  22,    1903,   Sulman   &   Kirkpatrichh 

Picard. 
5,260,  March  13,  1905,  Sulman,  Kirkpatrick-Picard  & 

Ballot. 
19,709,  September  29,  1905,  Sulman. 
26,712,  December  21,   1905,  Sulman,  Kirkpatrick-PIJi- 

ard  &  Ballot. 

XVIL 

Defendant,  further  answering,  says,  that  the  complain- 
ants herein  are  not  entitled  to  the  relief  prayed  for  m 
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their  bill  of  complaint,  without  this  that  there  is  any 
dher  matter,  cause  or  thing  in  the  said  bill  of  com- 
plaint contained,  material  or  necessary  for  this  defend- 
ant to  make  answer  unto,  and  not  hereinbefore  suffi- 
ciently answered,  confessed  or  avoided,  traversed,  or 
denied,  is  true;  all  of  which  this  defendant  is  ready  to 
a[ver,  maintain  and  prove  as  this  Honorable  Court  shall 
direct,  and  prays  to  be  hence  dismissed  with  his  costs 
hi  this  behalf  most  wrongfully  sustained. 

Kremer,  Sanders  &  Kremer, 
Solicitors  for  Defendant. 

Sheridan,  Wilkinson,  Scott  &  Richmond, 
Of  Counsel. 
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United  States  District  Court,  District 
OF  Montana. 

Minerals  Separation,  Limited,  and 
Minerals  Separation  American 
Syndicate,  Limited, 

Complainants, )  ^     ^' 

vs. 
James  M.  Hyde, 

Defendant 


No.  1076. 


Now  comes  the  defendant,  James  M.  Hyde,  and 
amends  his  answer  in  the  above-entitled  suit  in  the 
following  manner,  to-wit: 

By  canceling  that  part  of  his  answer  following  the 
numeral  XIII  and  extending  from  and  including  the 
twenty-third  line  of  page  9  of  said  answer  through  and 
including  the  twenty-second  line  of  page  10  [in  the 
printed  copy  of  the  testimony  the  canceled  matter  ex- 
tends from  the  numeral  XIII,  page  — ,  through  and 
including  the  lists  of  patents  on  page  — ],  and  sub- 
stituting therefor  the  following: 

"This  defendant  further  says  that  said  Henry  Liv- 
ingstone Sulman,  Hugh  Fitzalis  Kirkpatrick-Picard  and 
John  Ballot  were  not  the  original  first  or  true  inventors 
of  the  alleged  invention  in  ore  concentration  which  said 
letters  patent  No.  835,120  purport  to  embrace,  or  of 
any  material  or  substantial  part  thereof,  but  that,  on 
the  contrary,  said  alleged  invention  and  all  material 
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and  substantial  parts  thereof  had  before  their  alleged 
invention  been  fully  and  clearly  described  or  claimed 
in  the  following  mentioned  letters  patent: 


Letters  Patent  of  the  United  States. 


345,951 
348,157 
466,753 
469,599 
471,174 

653,340 
676,679 

^  /989,070 
692,643 
729,805 
735,071 
736,381 
745,960 
768,035 
771,075 
776,145 
777,272, 
777,27Ar 


July  20,   1885 
August  24,  1886 
January   5,    1892 
February  23,  1892 
March  22,  1892 


July  10,  1900 
June  18,  1901 
¥^M^^,    1901 
February  4,   1902 
June  2,  1903 
August  4,  1903 
August   18,   1903 
December  1,  1903 
August  23,  1904 
September  27,  1904 
November  29,  1904 
December  13,  1904 
December  13,  1904 


788,247    April  25,  1905 


H.  Bradford 
C.  J.  Everson 

E.  A.  Hockley 
A.  M.  Rouse 

C.  B.  Hebron  and 
C  J.  Everson 

F.  E.  Elmore 

F.  E.  Elmore 
A.  S.  Elmore 
A.  S.  Elmore 

J.  and  L.  Stoveken 

G.  D.  Delprat 

M.  F.  R.  Glogner 

I.  F.  Good 

G.  D.  Delprat 

C.  Kendall 

C.  V.  Potter 

A.  E.  Cattermole 

A.   E.   Cattermole,   H. 

L.  Sulman  and  H.  F. 

Kirkpatrick-Picard 
A.    E.    Cattermole,   H. 

L.  Sulman  and  H.  F. 

Kirkpatrick-Picard 
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793,808    July  4,   1905  Sulman     and     H.     F. 

Kirkpatrick-Picard 
809,959    January  16,  1906  E.  B.  Kirby 

Letters  Patent  of  Great  Britain. 

488     February  23,  1860        W.  Haynes 
12,778    June  4,  1902  Lake  (Froment) 

Also  that  prior  to  the  supposed  invention  or  discov- 
ery of  the  alleged  process  patented  in  said  letters  pat- 
ent No.  835,120  by  said  Henry  Livingstone  Sulman, 
Hugh  Fitzalis  Kirkpatrick-Picard  and  John  Ballot  each 
and  every  material  and  substantial  part  of  said  sup- 
posed invention  or  discovery  so  patented  had  been  in- 
vented and  used  by  and  was  known  to  the  following 
named  persons,  and  was  fully  described  in  applications^^^^^ /C^ 
for  letters  patent  of  the  United  Statesf)^^^Sid 
persons  in  the  United  States  Patent  Office 
prior  to  the  supposed  invention  or  discovery  of  said  al- 
leged process  set  forth  in  said  letters  patent  No.  835,- 
120  by  said  Sulman,  Kirkpatrick-Picard  and  Ballot; 
that  said  applications  were  so  deposited  and  filed  in 
the  United  States  Patent  Office  and  that  the  letters 
patent  of  the  United  States  were  granted  upon  said  ap- 
plications as  set  forth  below: 

Moritz  F.  R.  Glogner,  a  resident  of  Freiburg,  in  the 
Kingdom  of  Prussia,  German  Empire,  on  January  27, 
1903,  deposited  and  filed  in  the  United  States  Patent 
Office  his  application  for  letters  patent  of  the  United 
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States,  and  that  letters  patent  No.  736,381  were  granted 
thereon  upon  August  18,  1903. 

Israel  F.  Good,  a  resident  of  Allentown,  Pennsyl- 
vania, on  October  1,  1902,  deposited  and  filed  in  the 
United  States  Patent  Office  his  application  for  letters 
patent  of  the  United  States,  and  that  letters  patent  No. 
745,960  were  granted  thereon  upon  December  1,  1903. 

Guillaume  D.  Delprat,  a  resident  of  Broken  Hill, 
Australia,  on  January  2,  1903,  deposited  and  filed  in 
the  United  States  Patent  Office  his  application  for  let- 
ters patent  of  the  United  States,  and  that  letters  pat- 
ent No.  768,035  were  granted  thereon  upon  August  23, 
1904. 

Cosmo  Kendall,  a  resident  of  Upper  Norwood,  Sur- 
rey, England,  on  July  •  21,  1903,  deposited  and  filed  in 
the  United  States  Patent  Office  his  application  for  let- 
ters patent  of  the  United  States,  and  that  letters  pat- 
ent No.  771,075  were  granted  thereon  upon  September 
27,  1904. 

Charles  V.  Potter,  a  resident  of  Balaclava,  Victoria, 
Australia,  on  January  14,  1902,  deposited  and  filed  in 
the  United  States  Patent  Office  his  application  for  let- 
ters patent  of  the  United  States,  and  that  letters  pat- 
ent No.  776,1^5  were  granted  thereon  upon  Novem- 
ber 29,  1904. 

Arthur  E.  Cattermole,  a  resident  of  Highgate,  Lon- 
don, England,  on  September  28,  1903,  deposited  and 
filed  in  the  United  States  Patent  Office  his  application 
for  letters  patent  of  the  United  States,  and  that  let- 
ters patent  No.  777y27Z  were  granted  thereon  upon 
December  13,  1904. 
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Arthur  E.  Cattermole,  Henry  L.  Sulman  and  Hugh 
F.  Kirkpatrick-Picard,  all  residents  of  London,  Eng- 
land, on  March  29,   1904,  deposited  and  filed  in  the 

P.  1341,  L.  7,  insert  after  "  No  ",  "  777,274  were  granted 
thereon  upon  December  13,  1904.  Arthur  E.  Cattermole, 
Henry  L.  Sulman  and  Hugh  F.  Kirkpatrick-Picard,  all  resi- 
dents of  London,  England,  on  March  29,  1904,  deposited  and 
filed  in  the  United  States  Patent  Office  their  application  for 
letters  patent  of  the  United  States,  and  that  letters  patent 
No."  ^ 


and  that  letters  patent  No.  793,808  were  granted  there- 
on upon  July  4,  1905. 

Alfred  Schwarz,  a  resident  of  New  York  City,  New 
York,  on  April  19,  1905,  deposited  and  filed  in  the 
United  States  Patent  Ofiice  his  application  for  letters 
patent  of  the  United  States,  and  that  letters  patent  No. 
807,501  were  graned  thereon  upon  December  19,  1905. 

Alfred  Schwarz,  a  resident  of  New  York  City,  New 
York,  on  May  27,  1904,  deposited  and  filed  in  the 
United  States  Patent  Office  his  application  for  letters 
patent  of  the  United  States,  and  that  letters  patent  No. 
807,503  were  granted  thereon  upon  December  19,  1905. 

Edmund  B.  Kirby,  a  resident  of  Rossland,  Canada, 
on  December  14,  1903,  deposited  and  filed  in  the  United 
States  Patent  Office  his  application  for  letters  patent  of 
the  United  States,  and  that  letters  patent  No.  809,959 
were  granted  thereon  upon  January  16,  1906. 

Edmund  B.  Kirby,  a  resident  of  Rossland,  Canada, 
on  December  17,  1903,  deposited  and  filed  in  the  United 
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States,  and  that  letters  patent  No.  736,381  were  granted 
fV,o«-^nn  tinon  Ausfust  18,   1903. 


ttie  unueu  oidtt^o  X  vc^w.  _  . 

ters  patent  of  the  United  States,  and  that  letters  pat- 
ent No.  768,035  were  granted  thereon  upon  August  23, 
1904. 

Cosmo  Kendall,  a  resident  of  Upper  Norwood,  Sur- 
rey, England,  on  July '21,  1903,  deposited  and  filed  in 
the  United  States  Patent  Office  his  application  for  let- 
ters patent  of  the  United  States,  and  that  letters  pat- 
ent No.  771,075  were  granted  thereon  upon  September 
27,  1904. 

Charles  V.  Potter,  a  resident  of  Balaclava,  Victoria, 
Australia,  on  January  14,  1902,  deposited  and  filed  in 
the  United  States  Patent  Office  his  application  for  let- 
ters patent  of  the  United  States,  and  that  letters  pat- 
ent No.  776,1^5  were  granted  thereon  upon  Novem- 
ber 29,  1904. 

Arthur  E.  Cattermole,  a  resident  of  Highgate,  Lon- 
don, England,  on  September  28,  1903,  deposited  and 
filed  in  the  United  States  Patent  Office  his  application 
for  letters  patent  of  the  United  States,  and  that  let- 
ters patent  No.  777,273  were  granted  thereon  upon 
December  13,  1904. 
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Arthur  E.  Cattermole,  Henry  L.  Sulman  and  Hugh 
F.  Kirkpatrick-Picard,  all  residents  of  London,  Eng- 
land, on  March  29,  1904,  deposited  and  filed  in  the 
United  States  Patent  Office  their  application  for  let- 
ters patent  of  the  United  States,  and  that  letters  pat- 
ent No.  .788,247  were  granted  thereon  upon  April  25, 
1905.      ' 

Henry  L.  Sulman  and  Hugh  F.  Kirkpatrick-Picard, 
residents  of  London,  England,  on  October  5,  1903,  de- 
posited and  filed  in  the  United  States  Patent  Office 
their  application  for  letters  patent  of  the  United  States, 
and  that  letters  patent  No.  793,808  were  granted  there- 
on upon  July  4,  1905. 

Alfred  Schwarz,  a  resident  of  New  York  City,  New 
York,  on  April  19,  1905,  deposited  and  filed  in  the 
United  States  Patent  Office  his  application  for  letters 
patent  of  the  United  States,  and  that  letters  patent  No. 
807,501  were  graned  thereon  upon  December  19,  1905. 

Alfred  Schwarz,  a  resident  of  New  York  City,  New 
York,  on  May  27,  1904,  deposited  and  filed  in  the 
United  States  Patent  Office  his  application  for  letters 
patent  of  the  United  States,  and  that  letters  patent  No. 
807,503  were  granted  thereon  upon  December  19,  1905. 

Edmund  B.  Kirby,  a  resident  of  Rossland,  Canada, 
on  December  14,  1903,  deposited  and  filed  in  the  United 
States  Patent  Office  his  application  for  letters  patent  of 
the  United  States,  and  that  letters  patent  No.  809,959 
were  granted  thereon  upon  January  16,  1906. 

Edmund  B.  Kirby,  a  resident  of  Rossland,  Canada, 
on  December  17,  1903,  deposited  and  filed  in  the  United 
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States  Patent  Office  his  application  for  letters  patent 
of  the  United  States,  and  that  letters  patent  No.  838,626 
were  granted  thereon  upon  December  18,  1906.*^ 

By  canceling  that  part  of  the  answer  following  the 
numeral  XVI  and  extending  from  and  including  the 
twenty-ninth  line  of  page  11  of  said  answer  through 
and  including  the  twenty-second  line  of  the  twelfth 
page  thereof  [in  the  printed  copy  of  the  testimony  the 
canceled  matter  extends  from  the  numeral  XVI,  page 
11,  to  the  numeral  XVII,  page  12],  and  substituting 
therefor  the  following: 

This  defendant  says  that  the  said  patentees,  Henry 
Livingstone  Sulman,  Hugh  Fitzalis  Kirkpatrick-Picard 
and  John  Ballot  have  admitted  that  the  alleged  inven- 
tion which  said  letters  patent  No.  835,120  purport  to 
embrace  and  each  and  every  material  and  substantial 
part  thereof  was  old  and  known  to  others  prior  to  their 
alleged  invention  and  discovery  thereof,  and  have  stat- 
ed that  said  alleged  invention  was  the  invention  of  oth- 
ers, and  that  said  patentees  made  said  admissions  and 
statements  in  the  following  described  letters  patent, 
and  in  the  applications  therefor  and  proceedings  in  the 
United  States  Patent  Office  relating  thereto: 

Letters  Patent  of  the  United  States. 

793,808,  Sulman  &  Kirkpatrick-Picard,  application  filed 
October  5,  1903,  patented  July  4,  1905. 

835,143,  Henry  L.  Sulman,  application  filed  October  20, 
1905,  patented  November  6,  1906. 

835,479,  Sulman,  Kirkpatrick-Picard  &  Ballot,  applica- 
tion filed  May  29,  1905,  patented  November  6,  1906. 


Butte  &  Superior  Mining  Contpany.         1343 

Amendment  to  Answer. 

879,985,  Sulman,  Kirkpatrick-Picard  &  Ballot,  applica- 
tion filed  February  20,  1905,  patented  February  25, 
1908. 

Letters  Patent  of  Great  Britain. 
17,109,  August  6,   1903,  Cattermole,  Sulman  &  Kirk- 
patrick-Picard. 
20,419,   September  22,    1903,   Sulman  &  Kirkpatrick- 
Picard. 
5,260,  March  13,  1905,  Sulman,  Kirkpatrick-Picard  & 

Ballot. 
19,709,  September  19,  1905,  Sulman. 
26,712,  December  21,  1905,  Sulman,  Kirkpatrick-Picard 
&  Ballot. 

Kremer,  Sanders  &  Kremer, 

Solicitors  for  Defendant. 

It  is  stipulated  that  the  foregoing  amendment  to  the 
answer  of  defendant  may  be  entered,  provided,  how- 
ever, that  should  defendant  prevail  upon  any  of  the 
matters  set  up  in  said  amendment  and  not  set  up  in  his 
original  answer,  he  may  not  recover  costs  for  any  pro- 
ceedings prior  to  the  deposition  of  the  witness  Eugene 
A.  Byrnes. 

McCoNNELL    &    McCoNNELL, 

Solicitors  for  Complainant. 
Henry  D.  Williams, 

Of  Counsel. 
Kremer,  Sanders  &  Kremer, 

Solicitors  for  Defendant. 
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Deposition  of  Jesse  C.  Gibson. 

United  States  District  Court,  District 
OF  Montana. 

Minerals  Separation,  Limited,  and\ 
Minerals    Separation   American 
Syndicate,  Limited, 

Complainants^  I"  Equity. 


vs. 
James  M.  Hyde, 


No.  1076. 


Defendant,! 

The  deposition  of  Jesse  C.  Gibson,  a  witness  in  be- 
half of  defendant  in  the  above-entitled  suit,  taken  by 
agreement  of  counsel  before  Charles  H.  Little,  a  No- 
tary Public  in  and  for  the  State  of  Montana,  acting  by 
consent  of  counsel  for  both  parties  as  Special  Exam- 
iner under  the  67th  Rule  in  Equity  as  amended,  at  the 
office  of  Kremer,  Sanders  &  Kremer,  State  Savings 
Bank  Building,  Butte,  Montana,  beginning  on  Mon- 
day, April  1st,  1912,  at  10  o'clock  in  the  forenoon. 

Appearances:  Henry  D.  Williams,  Esq.,  for  com- 
plainants ;  J.  Bruce  Kremer,  Esq.,  for  defendant. 

JESSE  C.  GIBSON,  a  witness  produced  in  behalf  of 
defendant,  having  been  duly  cautioned  and  sworn, 
testified  as  follows: 

Direct  Examination  by  Mr.  Kremer. 

Q.  1.  Please  state  your  name,  age,  residence  and 
occupation. 

A.     Jesse  C.   Gibson;  25  years  of  age;   residence, 
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Butte,  Montana;  occupation,  storekeeper  for  the  Butte 
&  Superior  Copper  Company. 

Q.  2.  What  occupation  did  you  follow  immediately 
previous  to  your  becoming  storekeeper  at  the  Butte  Se 
Superior? 

A.     Millman. 

Q.  3.  Were  you  employed  on  a  flotation  plant  Op- 
erated for  the  purpose  of  treating  ore  at  Basin,  Mon- 
tana; if  so,  in  what  capacity? 

A.     I  was,  as  an  operator. 

Q.  4.     What  were  your  duties  in  that  connection? 

A.     To  operate  the  machine. 

Q.  5.     By  whom  were  you  employed? 

A.     Butte  Superior  Copper  Company. 

Q.  6.     Under  whose  direction  were  you  working? 

A.     Mr.  Hyde,  the  defendant. 

Q.  7.  State  what  was  used  in  connection  with  thfi 
operation  of  the  flotation  plant. 

A.    Oil,  acid  and  heat;  that  was  all. 

Q.  8.  Did  you  have  charge  of  the  operation  of  the 
flotation  plant? 

A.     I  did  on  one  shift'^ight  hours  per  day. 

Q.  9.  How  long  were  you  employed  as  such  operat- 
or, and  between  what  dates? 

A.  It  was  the  latter  part  of  July,  1911,  up  until 
about  February  7th,  1912. 

Q.  10.  Did  you  know  anything  about  the  so-called 
flotation  process  wherein  oil  and  acids  are  used,  before 
•starting  to  work  upon  the  plant  at  Basin? 

A.     I  did  not. 
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Q.  11.  What  were  your  instructions  as  to  the  regu- 
lation of  the  supply  of  oils  and  acids  in  the  process  and 
By  whom  were  they  given? 

A.  I  was  instructed  to  use  oil  and  acid  to  produce 
the  best  results.     I  was  instructed  by  Mr.  Hyde. 

Q.  12.  What  were  you  told  was  the  indication  of 
too   much   oil   and   acid? 

A.  Too  much  oil  was  indicated  by  a  flat  film  on  the 
surface  of  the  water,  the  mineral  forming  globules  and 
sinking.  Too  much  acid,  the  mineral  would  not  float. 
Too  little  oil,  there  was  no  separation  of  the  minerals 
and  waste.  Too  little  acid,  made  a  lower  grade  con- 
centrate. 

Q.  13.  What,  if  anything,  were  you  told  as  to  the 
actual  quantity  of  oil  and  acid  you  were  to  use  in  op- 
eJ2iting  the  plant  for  Mr.  Hyde,  and  by  whom  were 
you  instructed? 

A.  The  amounts  were  left  entirely  to  our  own  judg- 
ment, and  to  use  the  amount  that  would  produce  the 
best  results.    That  was  Mr.  Hyde's  instructions. 

Q.  14.  What  kind  of  oil  and  what  kind  of  acid  was 
us.ed  ? 

A.     Oleic  oil  and  sulphuric  acid. 

Q.  15.  In  operating  the  plant,  did  you  weighjf  or 
measure  the  quantity  of  oil  or  acid  with  a  view  to  using 
any  proportion  relative  to  the  amount  of  ore? 

A.     No. 

By  Mr.  Williams:    The  objection  is  here  noted 
to  the  testimony  as  so  far  developed,  that  the  wit- 
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ness  is  describing  the  operation  of  certain  physical 
apparatus  which  are  not  produced  nor  competently 
proved,  and  to  which  the  complainants  and  their 
representatives  have  not  been  granted  access  for 
examination.  The  general  objection  is  therefore 
made  that  the  testimony  is  secondary  and  incom- 
petent, although  this  objection  will  be  withdrawn 
if  opportunity  is  given  to  complainants'  counsel 
and  expert  to  examine  the  apparatus  as  to  the  op- 
eration of  which  the  witness  is  testifying. 

Q.  16.  When  you  were  operating  the  flotation  plant 
wherein  the  flotation  process  was  used,  did  you  have 
any  knowledge  of  the  amount  of  acid  and  oil  by  weight 
or  measure  that  you  were  using,  or  the  proportion  of 
same  to  the  amount  of  ore  being  treated? 

A.     I  did  not. 

Q.  17.  By  what  were  you  guided  in  the  operation  of 
this  process? 

A.     By  results  obtained. 

Q.  18.  What  would  be  the  course  of  your  proced- 
ure in  order  to  obtain  the  best  results? 

A.  If  to  my  judgment  more  oil  was  needed,  it  was 
added;  if  less,  I  reduced  the  amount.  The  same  with 
acid. 

Q.  19.  How  often  would  you  find  it  necessary  to 
vary  the  oil  and  acid  supplied  in  order  to  obtain  the 
best  results  that  you  speak  of? 

By  Mr.  Williams:   The  general  objection  stat- 
ed after  the  answer  to  Q.  15  is  now  repeated  as  to 
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this  question  for  the  obvious  reason  that  no  in- 
telligent presentation  of  the  alleged  facts  as  to 
which  the  witness  has  testified  can  be  made,  and 
no  intelligent  understanding  had  thereof,  in  the 
absence  of  a  complete  comprehension  of  the  phys- 
ical apparatus  as  to  the  operation  of  which  the 
witness  is  testifying.  It  is  stipulated  that  this 
objection  may  be  continued  without  repetition  to 
all  further  questions  on  this  line. 

By  Mr.  Kremer:       For  the  purpose  of  clear- 
ness I  temporarily  withdraw  Q.  19. 

Q.  20.     Describe  the  flotation  plant  upon  which  you 
operated  at  Basin,  at  the  time  of  Mr.  Nutter's  visit, 
this  being  the  plant  known  as  the  experimental  plant. 
By  Mr.  Williams:     Objection  is  made  to  the 
description  of  physical  apparatus  not  produced  or 
submitted  to  the  inspection  of  opposing  parties,  as 
secondary  and  incompetent. 
A.     The   plant   consisted   of   a   series   of   agitating 
boxes  and  spitzkasten.    There  were  six  agitating  boxes 
and  three  spitzkasten  on  the  first  machine;  my  mind  is 
not  clear  as  to  the  number  of  boxes  on  the  cleaner 
machine.    The  pulp  entered  the  first  agitator  box;  from 
there  flowed  to  the  second;   from  the  second  to   the 
third,  where  it  flowed  into  the  first  spitzkasten.     The 
tailings  from  the  first  spitzkasten  went  to  the  first  agi- 
tator box  of  the  second  cell ;  from  there  it  flowed  to  the 
second  agitating  box;  from  there  to  the  second  spitz- 
kasten.   The  tailings  from  the  second  spitzkasten  went 
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to  the  third  cell,  where  there  was  but  one  agitator  box. 
The  tailings  from  that  went  to  the  tailings  dump.  The 
concentrates  from  the  three  spitzkasten  I  have  just 
described  went  to  the  first  agitator  box  on  the  cleaner, 
where  they  were  agitated  and  flowed  into  the  first  spitz- 
kasten on  the  cleaner.  The  concentrate  made  there 
went  to  the  concentrate  bin.  The  tailings  from  the  first 
spitzkasten  went  to  the  agitator  boxes  on  the  second 
cell  of  the  cleaner,  where  they  agitated  and  flowed  onto 
the  second  spitzkasten.  The  concentrate  made  on  that 
spitzkasten  went  to  the  concentrate  bin;  the  tailings 
were  returned  to  the  second  cell  of  the  rougher  to  be  re- 
treated. By  the  rougher  I  mean  the  first  three  spitz- 
kasten described. 

The  acid  was  fed  to  the  pulp  in  a  launder  approxi- 
matel)  100  feet  from  the  plant,  previous  to  entering 
the  settling  tanks.  The  oil  was  added  in  the  first  agi- 
tator box  in  the  first  spitzkasten. 

The  agitators  were  a  propeller-like  blade  mounted  on 
vertical  shafts,  driven  by  a  belt. 

O.  21.  What  do  you  mean  by  the  term  "cell"  that 
you  use  in  your  description? 

By  Mr.  Williams:    The  same  objection. 

A.  One  agitator  box  and  its  spitzkasten  complete 
make  a  cell,  or  one  spitzkasten  and  its  agitator  box  or 
boxes  make  a  cell.  These  are  commonly  referred  to  as 
units. 

Q.  22.  How  often  would  you  find  it  necessary  to 
vary  the  oil  and  acid  supplied  in  operating  the  process, 
in  order  to  obtain  the  best  results  that  you  speak  of? 
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A.  That  was  governed  by  conditions.  The  change 
being  made  as  often  as  needed  to  produce  the  best  re- 
sults. It  varied  greatly,  as  often  as  every  four  or  five 
minutes,  and  sometimes  we  wouldn't  have  to  change  for 
half  an  hour. 

Q.  23.  Where  was  the  heat,  if  any,  applied  in  the 
operation  of  the  plant? 

A.  In  two  places,  in  the  oil  tank  which  supplies  the 
oil  to  the  machine,  and  in  the  first  agitator  box  of  the 
first  unit. 

Q.  24.    You  stated  that  the  oil  was  added  in  the  first 
agitator  box  in  the  first  spitzkasten.    Was  it  added  in 
the  agitator  box  or  the  spitzkasten? 
A.     In  the  agitator  box. 

Q.  25.     What  was  the  condition  of  the  oil  that  you 
received   for  use   in   the   flotation   plant;   I   mean   the 
physical  condition? 
A.     A  solid  mass. 

Q.  26.  You  refer  to  heat  being  used  in  the  plant. 
What  is  your  judgment  as  to  why  this  heat  was  ap- 
plied? 

By  Mr.  Williams:  Objected  to  as  incompe- 
tent, in  that  it  calls  for  an  expression  of  opinion 
by  a  witness  who  has  expressly  disclaimed  any 
theoretical  knowledge  of  the  subject  of  which  he 
is  testifying. 

By  Mr.  Kremer:  Conceding  that  counsel  is 
correct  in  that  the  witness  is  not  testifying  as  an 
expert  upon  the  theories  of  the  so-called  process,  I 
withdraw  the  question. 
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Q.  27.  State  what  you  mean  by  obtaining  the  best 
results  in  the  operation  of  the  so-called  flotation  pTo- 
cess. 

A.     High  grade  concentrates  and  clean  tailings, 

Q.  28.    Do  you  know  Mr.  Edward  H.  Nutter? 

A.  Not  personally  acquainted  with  him;  I  mi^hl 
know  him  if  I  should  see  him  again. 

Q.  29.     Well,  where  did  you  ever  see  him? 

A.  In  Basin,  Montana.  On  the  night  of  August 
10th,  1911,  in  the  experimental  plant  of  the  Butte 
Superior   Copper   Company. 

Q.  30.  Detail  what  occurred  between  you  that  evert- 
ing, and  relate  the  conversation  had  between  you. 

A.  It  was  between  11  and  12  o'clock  p.  m.,  August 
10th,  1911,  when  Mr.  Nutter  came  into  the  experiment- 
al plant  which  I  was  in  charge  of  at  that  time.  Mj 
back  being  turned  to  the  door,  he  was  in  the  plant  bB- 
fore  I  saw  him,  and  was  coming  up  the  steps  that  le3 
to  the  platform  around  the  machine.  I  jumped  down 
from  the  stand  where  I  was  and  informed  him  that  we 
allowed  no  visitors  in  the  plant  and  asked  him  to  get 
out, — told  him  to  get  out.  He  said  that  that  was  all 
right,  and  wanted  to  know  what  I  was  doing  there.  1 
told  him  that  it  was  none  of  his  business,  and  again 
asked  him  to  get  out.  He  then  asked  me  what  cause(J 
the  mineral  to  float,  and  also  asked  me  for  a  sample  af 
the  concentrates.  I  again  told  him  that  it  was  none 
of  his  business,  whereupon  he  took  a  handful  of  the 
concentrates  and  started  out  of  the  door.  I  followed 
him,  stopped  him,  and  asked  him  what  his  business  v^s, 
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and  told  him  that  if  he  had  any  business  around  there 
to  go  with  me  and  see  Mr.  Hyde,  who  lived  within  a 
short  distance  of  the  plant.  He  said  that  he  did  not 
care  to  see  Mr.  Hyde,  but  I  insisted  that  he  go  with 
me  to  Mr.  Hyde,  as  I  was  in  charge  of  the  plant,  and 
w;as  instructed  to  allow  no  visitors  to  enter  the  plant, 
and  might  possibly  lose  my  situation  for  so  doing.  He 
fold  me  that  I  need  not  worry  about  losing  my  situa- 
tion, that  if  I  would  leave  my  name  and  address  with 
him  he  would  look  out  for  that.  I  asked  him  what 
kind  of  a  man  he  thought  I  was,  and  that  if  he  was  a 
man  he  would  go  with  me  and  see  Mr.  Hyde.  He  re- 
fused to  do  so,  and  went,  presumably,  to  his  hotel.  I 
W£nt  over  to  the  house,  awakened  Mr.  Hyde  and  in- 
formed him  of  what  had  happened. 

Q.  31.  Was  or  was  not  the  plant  at  the  time  of  the 
visit  of  Mr.  Nutter  operating  under  normal  conditions 
as  to  the  character  of  feed? 

A.     It  was  not. 

Q.   32.     State  why? 

A.  The  mill  was  down  at  that  time,  and  we  were 
treating  the  concentrates  made  on  the  vanners,  feeding 
it  into  the  flotation  machine  by  buckets.  The  vanners 
Wfxe  machines  in  the  mill  which  treated  the  slimes,  the 
concentrates  being  wheeled  out  and  piled  near  the  door 
of  the  experimental  plant. 

Q.  33.  As  I  understood  you,  at  the  time  of  Mr.  Nut- 
ter's visit  you  were  feeding  vanner  concentrates  into 
the  machine  directly,  instead  of  the  flowing  pulp  as  it 
ordinarily  came  from  the  mill;  is  that  correct? 
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A.  Yes,  sir,  that  is  the  idea;  that  is  what  we  were 
doing. 

Q.  34.  As  a  millman,  are  you  familiar  with  the  gen- 
eral grade  of  concentrates  produced  by  that  machine 
under  ordinary  working  conditions? 

A.     Yes. 

Q.  35.  What  would  you  say  as  to  whether  the  con- 
centrates procured  by  Mr.  Nutter  at  the  time  referred 
to  in  your  answer  to  Q.  30  was  or  was  not  an  average 
grade  of  concentrate  from  that  machine? 

A.     It  was  not. 

Q.     Was  it  a  higher  or  lower  grade? 

A.  Well,  I  could  not  say  at  this  time;  I  don't  re- 
member what  the  concentrate  run  at  that  time. 

Q.  Z7.  From  your  experience  with  this  machine, 
would  you  say  that  the  sample  procured  by  Mr.  Nutter 
in  the  manner  that  it  was  procured,  was  a  representa- 
tive sample  of  the  concentrate  produced  by  that  ma- 
chine, even  at  that  time? 

A.     It  was  not. 

Direct  examination  closed. 


Cross-Examination  by  Mr.  Williams,  de  bene  esse, 
zvithoiit  zvaiving  the  objections  heretofore  stated  to 
the  testimony  of  this  witness,  which  are  here  re- 
peated, that  descriptions  of  the  construction  and 
operation  of  a  physical  apparatus  ivhich  is  not  pro- 
duced and  not  offered  to  the  inspection  of  opposing 
parties,  are  secondary  and  incompetent. 
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X-Q.  38.  You  have  mentioned  an  oil  tank,  and  you 
have  said  that  the  oil  was  fed  to  the  flotation  plant.  In 
what  manner  was  the  oil  conducted  from  the  oil  tank  to 
the  agitation  box  at  which  it  entered  the  pulp? 

A.  By  means  of  a  short  pipe  and  a  valve  for  reg- 
ulating the  supply. 

X-Q.  39.     Was  the  oil  fed  by  gravity? 

A.     Yes. 

X-Q.  40.  How  was  the  oil  warmed  in  the  oil  tank? 

A.     By  a  steam  coil  in  the  oil  tank. 

X-Q.  41.     What  was  the  capacity  of  the  oil  tank? 

A.  I  couldn't  say  as  to  the  actual  capacity;  I  judge 
about  twenty  gallons. 

X-Q,  42.  In  how  many  shifts  of  attendance  was  the 
plant  operated  each  day? 

A.     Three. 
,    X-Q.  43.    And  was  your  shift  eight  hours? 

A.     Eight  hours. 

X-Q.  44.  You  had  to  refill  the  oil  tank  now  and 
then,   did  you   not? 

A.     My  helper  did. 

X-Q.  45.  About  how  often  did  that  happen  during 
your  shift? 

A.  It  all  depended  on  conditions  as  to  the  amount 
of  oil  used. 

X-Q.  46.  Well,  as  a  general  average,  how  often 
would  it  have  to  be  refilled  during  the  eight  hours  when 
it  was  in  your  charge? 

A.     I  couldn't  say. 

X-Q.  47.  Did  you  ever  refill  it  twice  during  your 
shift? 
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A.     Yes,  I  have  refilled  it  twice,  and  more  and  less. 

X-Q.  48.  How  were  the  concentrates  handled  after 
they  came  out  of  the  flotation  plant? 

A.     Pumped  to  the  concentrate  bins. 

X-Q.  49.  How  many  of  these  concentrate  bins  were 
there  ? 

A.     I  think  there  were  two. 

X-Q.  50.  On  an  average,  how  many  times  did  you 
fill  a  concentrate  bin  during  your  shift? 

A.     I  don't  know. 

X-Q.  51.  Were  the  concentrate  bins  under  your 
charge  ? 

A.     No,  sir,  they  were  not. 

X-Q.  52.  Did  they  overflow  one  into  the  other,  or  did 
some  one  have  to  make  some  change  in  the  feed  when 
one  concentrate  bin  was  full? 

A.  That  was  attended  to  by  one  of  the  men  in  the 
mill. 

X-Q.  53.    How  were  the  tailings  handled? 

A.     They  were  carried  away  with  the  mill  tailings. 

X-Q.  54.     What  became  of  them  ultimately? 

A.  They  flowed  into  the  settling  ponds  first,  and 
from  there  into  the  Boulder  River. 

X-Q.  55.    Was  any  of  the  water  used  over  again? 

A.     No. 

X-Q.  56.  You  have  said  that  the  acid  was  fed  to 
the  pulp  approximately  100  feet  from  the  flotation 
plant,  previous  to  entering  the  settling  tank.  Did  you 
have  charge  of  the  regulation  of  the  acid  supply? 

A.     I  did. 
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X-Q.  57.  From  what  was  this  acid  fed  into  the 
pulp? 

A.  From  a  small  iron  pot  or  kettle,  through  a  pipe 
with  a  valve. 

X-Q.  58.  What  was  the  condition  of  this  acid,  di- 
lute or  concentrated? 

A.     What  you  might  term  crude  sulphuric  acid. 

X-Q.  59.  What  was  the  material  or  metal  used  in 
the  acid  feed  pipe  and  valve? 

A.     Iron. 

X-Q.  60.  What  was  the  capacity  of  the  iron  pot  or 
kettle  from  which  the  sulphuric  acid  was  fed? 

A.     About  three  gallons. 

X-Q.  61.  Was  any  of  the  water  into  which  this 
sulphuric  acid  was  fed  wasted  or  flowed  off  before  the 
pulp  entered  the  flotation  plant? 

A.     Yes. 

X-Q.  62.  What  you  have  called  a  settling  tank,  into 
which  the  acid  was  fed,  is  what  is  commonly  known  as 
a  dewaterer,  isn't  it? 

A.     Yes. 

X-Q.  63,  Do  you  know  about  what  proportion  of 
the  water  was  flowed  off  or  separated  in  the  de- 
waterer ? 

A.     I  do  not. 

X-Q.  64.  Do  you  know  what  was  the  proportion  of 
water  to  ore  in  the  pulp  that  entered  the  flotation  plant? 

A.     I  do  not. 

X-Q.  65.    Was  the  dewaterer  under  your  charge? 

A.     Yes,  it  was. 
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X-Q.  66.     Did  you  have  to  adjust  it  at  any  time? 

A.  There  was  a  man  stationed  to  do  that  under  my 
directions. 

X-Q.  67.  Before  the  pulp  entered  the  dewaterer, 
what  had  been  done  to  the  ore  and  water  of  which  it 
was  composed? 

A.  The  ore  had  been  treated  over  jigs  and  tables, 
where  it  had  been  separated,  and  the  slimes  sent  to  the 
dewaterer  and  settled. 

X-Q.  68.  From  what  part  of  the  dewaterer  did  the 
pulp  flow  to  the  flotation  plant? 

A.     From  the  bottom  of  the  dewaterer. 

X-Q.^^Wow  as  to  this  iron  pot  or  kettle  from  which 
the  sulphuric  acid  was  fed,  on  the  average,  about  how 
often  was  this  refilled  during  your  shift? 

A.     As  often  as  necessary. 

X-Q.  70.  And  about  how  often  was  that,  on  the 
average  ? 

A.     It  varied  according  to  conditions. 

X-Q.  71.  Did  you  ever  refill  it  twice  during  your 
shift? 

A.     I  refilled  it  twice,  and  less  and  oftener. 

X-Q.  72.  You  have  said  that  when  Mr.  Edward  H. 
Nutter  inspected  this  flotation  plant,  you  were  treat- 
ing the  concentrates  made  on  the  vanners.  How  do 
these  concentrates  differ  from  the  ordinary  feed  of  the 
flotation  plant? 

A.     They  were  richer. 

X-Q.    73.    How  do  you  know  that? 

A.     By  assay  report. 
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X-Q.  74.   About  how  much  richer? 

A.     Oh,  it  would  vary. 

X-Q.    75.    From  what  to  what? 

A.     From  10  to  20  per  cent. 

X-Q.  76.  You  have  also  said  that  you  were  feeding 
this  vanner  concentrate  into  the  flotation  machine  by 
buckets.  I  suppose  the  condition  of  the  material  in  the 
buckets  was  about  the  same  as  mud,  wasn't  it? 

A.     Yes. 

X-Q.  77.  How  did  you  make  a  flowing  pulp  out 
of  it? 

A.  Had  a  stream  of  water  running  into  the  agitator 
box. 

X-Q.  78.  How  long  had  you  been  V\^orking  this  way 
before  you  saw  Mr.  Nutter? 

A.     About  three  hours. 

X-Q.  79.  And  I  take  it  that  you  had  adjusted  mat- 
ters so  as  to  get  the  best  conditions,  had  you  not? 

A.  It  was  impossible  to  adjust  the  machine  to  pro- 
duce good  results  under  the  condition  stated. 

X-Q.  80.    Why  was  this? 

A.    The  irregularity  of  feed. 

X-Q.  81.  But  you  did  the  best  you  could,  didn't 
you? 

A.     We  did  what  we  could  under  conditions. 

X-Q.  82.  And  you  did  as  well  as  you  could,  didn't 
you? 

A.     Yes. 

X-Q.  83.  Had  you  observed  the  condition  of  the  flo- 
tation froth  under  these  unusual  conditions  of  feed?    I 
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refer  to  the  period  of  three  hours  or  so  before  you  saw 
Mr.  Nutter,  and  about  or  after  that  time,  while  these 
unusual  conditions  of  feed  were  maintained? 

A.     Yes,  I  had. 

X-Q.  84.  What  did  this  condition  show  as  to  the 
oil,  too  much  oil  or  too  little  oil? 

A.  It  was  impossible  to  tell,  as  the  feed  was  irregu- 
lar. 

X-Q.  85.  It  was  too  much  oil  part  of  the  time,  wasn't 
it? 

A.  Too  much  oil  part  of  the  time,  and  too  little  at 
other  times. 

X-Q.  86.  Prior  to  your  employment  in  charge  of 
one  of  the  shifts  at  the  flotation  plant  which  you  have 
described,  what  was  your  occupation? 

A.  Just  prior  to  my  employment  as  an  operator  of 
the  flotation  plant  I  was  a  timekeeper  and  clerk  for 
the  Butte  &  Superior  Copper  Company. 

X-Q.  87.  And  prior  to  that  what  was  your  occupa- 
tion? 

A.     Millman,  jigman. 

X-Q.  88.  And  iiow  long  were  you  employed  as  a 
millman  or  jigman? 

A.     About  two  and  a  half  years. 

X-Q.^7When  you  were  started  at  your  work  in  op- 
erating the  flotation  plant  which  you  have  described, 
was  the  plant  shown  to  )^ou  in  operation? 

A.     No. 

X-Q.  90.  When  you  received  the  instructions  that 
you  have  described,  what  was  done  to  show  you  the 
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conditions  which  you  were  to  guard  against,  as  well  as 
the  conditions  which  you  were  to  produce? 

A.  I  was  shown  the  appearance  of  the  machine 
w^hen  too  much  oil  was  applied,  and  when  too  little,  was 
appHed,  and  the  appearance  when  the  proper  amount 
was  applied. 

X-Q.  91.  And,  of  course,  this  was  shown  to  you  by 
the  actual  operation  of  the  machine? 

A.     By  the  actual  operation  of  the  machine. 

X-Q.  92.  And  as  to  the  amount  of  acid  used,  were 
you  shown  the  conditions  which  you  have  described  in 
the  operation  of  the  machine? 

A.     Yes,  sir. 

X-Q.;"'Then,  just  what  did  you  mean  in  your  an- 
swer to  X-Q.  89,  which  I  now  show^  you? 

A.  Oh,  I  want  to  correct  myself  there.  I  under- 
stood that  you  meant  previous  to  that  time. 

X-Q.  94.  You  have  said  that  too  little  acid  made  a 
lower  grade  concentrate.  How  would  you  know  that 
the  concentrate  was  of  a  lower  grade? 

A.  By  the  appearance  of  the  concentrate  and  by 
assays. 

X-Q.  95.  What  was  the  inside  diameter  of  the  oil 
feed  pipe  which  ran  from  the  oil  tank  to  the  agitator 
box? 

A.    I  do  not  remember  what  it  was. 

X-Q.  96.    It  was  a  small  pipe,  wasn't  it? 

A.  I  don't  remember  whether  it  was  three-eighths 
or  a  half  an  inch. 

X-Q.  97.    And  is  that  inside  or  outside  diameter? 
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A.     Inside. 

X-Q.  98.     And  about  what  was  the  inside  diameter 
of  the  sulphuric  acid  feed  pipe  which  ran  from  the  pot 
of  sulphuric  acid  to  the  Dewaterer? 
^4  /^.     It  was  either  a  three-eighths  or  half  an  inch. 

X-Q.  99.  Now  as  to  the  oil  feed  pipe,  generally  the 
valve  was  turned  so  as  not  to  be  wide  open;  that  is 
true,  isn't  it? 

A.     Yes,  sir. 

X-Q.  100.  And  this,  I  suppose,  is  also  true  as  to  the 
acid  feed  pipe? 

A.     It  is. 

X-Q.  101.  In  this  flotation  plant,  did  the  pulp  flow 
directly  into  a  spitzkasten  from  the  agitating  box  of  the 
same  unit? 

A.     Yes. 

X-Q.  102.  And  where  was  the  opening  located 
through  which  it  flowed? 

A.     At  the  bottom  of  the  agitator  box. 

X-Q.  103.     About  how  wide  was  the  opening? 

A.     I  don't  know  exactly. 

X-Q.  104.  About  how  wide  was  the  spitzkasten,  in- 
side dimension  ? 

A.     I  don't  know  how  wide  it  was. 

X-Q.  105.  I  hand  you  a  rule  and  ask  you  to  indi- 
cate from  memory  about  what  was  the  width,  inside 
dimension,  of  a   spitzkasten? 

A.     Oh,   18  or  20  inches. 

X-Q.  106.  Now  also  please,  from  memory,  tell  me 
about  how  wide  the  opening  was  from  the  agitating 
box  to  the  spitzkasten. 

A.     About  4  inches. 
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•y  X-Q.  107.  And  there  was  only  one  such  opening? 
c^'*^\      AAII^=wasr^±»DUt4-fm,lies  high,  and  Llio-4>,ime=^^^thr 

X-Q.  108.     And  about  how  high  was  the  opening? 

A.     It  was  about  4  inches  high,  and  the  same  width. 

X-Q.  109.  And  was  the  agitator  box  the  same  width 
as  the  spitzkasten? 

A.  It  was  about  the  same  width ;  I  wouldn't  say  that 
it  was  exactly  the  same. 

X-Q.  110.  Was  there  any  inclined  deflector  in  the 
spitzkasten  just  over  the  opening  from  the  agitating 
box  to  the  spitzkasten? 

A.     No. 

X-Q.  111.  Was  the  wall  or  partition  between  the 
agitator  box  and  the  spitzkasten  straight  up  and  down 
and  vertical  above  the  opening  which  you  have  de- 
scribed? 

A.     It  was. 

X-Q.  112.  You  have  said  that  the  tailings  from  the 
first  spitzkasten  went  to  the  first  agitator  box  of  the 
second  cell  or  unit.  What  conducted  it  from  the  spitz- 
kasten to  this  next  agitator  box? 

A.     A  centrifugal  pump. 

X-Q.  113.  Where  was  this  centrifugal  pump  located? 

A.     At  the  back  of   the  machine. 

X-Q.  114.  Was  there  a  separate  centrifugal  pump 
for  each  connection  from  a  spitzkasten  to  the  next  agi- 
tating box? 

A.     No. 

X-Q.  115.  Please  now  more  partfcularly  describe  the 
complete  connection  for  the  tailings  from  one  spitz- 
kasten to  the  next  agitator  box. 
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A.     Between  which  units? 

X-Q.  116.  First  the  connection  from  the  first  unit  of 
the  roughing  machine  to  the  agitator  box  of  the  second 
unit. 

A.     By  means  of  a  centrifugal  pump. 

X-Q.  117.     How  did  the  pipe  run? 

A.  From  the  lower  part  of  the  spitzkasten  through 
the  centrifugal  pump,  a  pipe  leading  from  the  outlet 
of  the  centrifugal  pump  into  the  first  agitating  box  of 
the  second  unit. 

X-Q.  118.  Where  did  this  pipe  enter  the  agitating 
box  of  the  second  unit? 

A.     At  the  top. 

X-Q.  119.  Now  please  describe  the  connection  for 
the  tailings  from  the  spitzkasten  of  the  second  unit 
to  the  agitator  box  of  the  third  unit. 

A.    By  gravity  and  a  hydraulic  lift. 

X-Q.   120.     How  was  this  hydraulic  lift  imparted? 

A.  A  small  pipe  led  into  a  tee  and  carried  water  un- 
der pressure.  That  water  would  force  the  pulp  into 
the  next  agitating  box. 

X-Q.  121.  And  where  did  the  pulp  enter  this  last 
agitating  box,  top  or  bottom? 

A.     Bottom. 

X-Q.  122.     At  the  center  or  at  the  side?   , 

A.     About  the  center. 

X-Q.  123.  Now  how  about  the  levels  of  the  three 
spitzkasten  of  the  roughing  machine? 

A,  The  first  two  were  on  a  level ;  the  third  being 
lower  than  the  other  two. 
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X-Q.  124.  As  I  understand  it,  the  froth  fiowed  from 
these  three  spitzkasten  into  the  same  launder? 

A.     Yes,  sir. 

X-Q.  125.  Now,  as  I  understand  you,  in  this  rough- 
ing machine  there  were  three  agitator  boxes  in  the 
first  unit;  is  that  right? 

A.     Yes,  sir. 

X-Q.  126.  And  how  many  agitator  boxes  were  in 
the  second  unit? 

A.     Two. 
A      P\ynjc\       X~Q-  127.     And,  of  course,  in  the  third  unit  there 
I  was  one? 

I  X-Q.  128.  Now  please,  if  you  can  remember,  tell 
me  how  many  spitzkasten  there  were  in  the  cleaner  ma- 
chine. 

A.     Two. 

X-Q.  129.  And  how  many  agitator  boxes  in  the 
first  unit  in  this  machine? 

A.     I  am  not  positive,  but  I  think  there  were  three. 

X-Q.  130.  And  how  many  agitator  boxes  in  the  sec- 
ond unit  in  this  cleaner  machine? 

A.     One. 

X-Q.  131.  Now  how  were  the  tailings  conducted 
from  the  first  spitzkasten  of  the  cleaner  machine  to  the 
agitator  box  of  the  second  unit  of  this  machine? 

A.  By  gravity  and  by  a  similar  hydraulic  lift  to  the 
one  I  have  already  described. 

X-Q.  132.  Did  the  water  under  pressure  for  this 
hydraulic  lift  flow  from  the  same  source  as  for  the 
other  hydraulic  lift  which  you  first  described? 
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A.  Yes,  they  were  both  connected  to  the  same  sup- 
ply pipe. 

X-Q.  133.  And  how  was  the  pressure  generated  for 
this  feed? 

A.     It  was  a  gravity  feed. 

X-Q.  134.  Now  how  were  the  tailings  conducted 
from  the  second  spitzkasten  of  the  cleaner  machine  to 
the  second  cell  or  unit  of  the  rougher,  to  be  retreated? 

A.  Through  a  pipe  to  the  centrifugal  pump,  which 
took  the  tailings  from  the  first  unit  to  the  second  unit. 

X-Q.  135.  And  how  was  this  centrifugal  pump  driv- 
en? 

A.     By  a  belt. 

X-Q.  136.  You  have  said  that  the  condition  of  the 
oil  when  you  received  it  for  use  in  the  flotation  plant 
was  that  of  a  solid  mass.  Was  it  always  in  this  condi- 
tion? 

A.     Yes,  sir. 

X-Q.  137.  Then  did  you  have  to  put  it  into  the  oil 
box  in  chunks  ? 

A.     Yes. 

X-Q.  138.  And  in  what  sort  of  a  receptacle  was  this 
oil  delivered  to  you  for  use? 

A.     In  wooden  barrels  and  iron  drums. 

X-Q.  139.  Was  this  flotation  plant  operated  con- 
tinuously by  three  shifts  of  men? 

A.  It  was,  except  when  it  was  down  for  repairs  or 
when  the  mill  was  down. 

X-Q.  140.  Who  were  the  two  other  shift  foremen 
or  operators? 
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A.     T.  C.  Wilson  and  Thomas  Byrnes. 
X-Q.   141.    Have  you  any  idea  of  the  capacity  of 
that  flotation  plant,  working  twenty- four  hours  a  day? 
A.     I  have  not. 

X-Q.  142.  Was  any  complaint  ever  made  to  you  of 
not  having  operated  the  plant  to  full  capacity  at  any 
time  while  it  was  in  your  charge? 

By  Mr.  Kremer:     Objected  to  for  the  reason 
that  it  is  incompetent,  irrelevant  and  immaterial, 
improper  cross-examination,     and     if     answered, 
would  neither  prove  nor  tend   to  prove  nor  dis- 
prove any  issue  in  this  case. 
A.     Never  anything  said  to  me. 
X-Q.  143.    Was  there  ever  any  complaint  made  to 
you  that  your  concentrate  was  of  too  low  a  grade? 

By  Mr.  Kremer  :    Objected  to  for  the  same  rea- 
sons last  interposed  to  X-Q.  142. 
A.     Yes,  there  was,  at  times. 

X-Q.  144.     I  presume  there  was  more  complaint  at 
the  beginning  of  your  work  than  after  you  had  had 
considerable  experience  with  the  plant;  is  that  true? 
By  Mr.  Kremer:     Same  objection  as  last  inter- 
posed. 
A.     Yes. 

X-Q.  145.   Please  describe  the  positions  of  the  shafts 
of  the  agitators  in  the  agitator  boxes;  that  is  to  say, 
were  they  in  the  middle  of  the  box  or  off  to  one  side. 
A.     They  were  in  the  center. 

Cross-examination  closed. 
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Re-Direct  Examination  by  Mr.  Kremer. 

R-D.  Q.  146.  Was  there  any  additional  oil  or  acid 
put  into  the  concentrates  after  they  left  the  rougher  and 
went  to  the  cleaner? 

A.     That  was  tried  for  a  while,  but  abandoned. 

R-D.  Q.  147.  And  then  it  was  operated  in  what 
manner,  with  or  without? 

A,     Without. 

R-D.  Q.  148.  Was  the  overflow  of  concentrates  reg- 
ulated differently  on  the  two  machines;  by  that  I  mean 
the  rougher  and  the  cleaner;  if  so,  how? 

A.     Yes,  it  was. 

R-D.  Q.  149.    How? 

A.  There  was  a  large  amount  of  water  in  the  con- 
centrate coming  from  the  rougher,  and  no  water  in 
the  concentrate  from  the  cleaner. 

R-D.  O.  150.  By  that  I  presume  that  you  mean  no 
free  flowing  water? 

A.     Yes. 

Re-direct  examination  closed. 

Re-Cross  Examination  by  Mr.  Williams. 

R-X  O.  151.  When  was  the  change  made  in  aban- 
doning the  use  of  additional  oil  or  acid  after  the  con- 
centrates left  the  rougher  and  before  they  entered  the 
cleaner,  in  relation  to  the  time  of  Mr.  Nutter's  visit: 
before  or  after  this  visit? 

A.     T  don't  remember. 
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R-X  Q.  152.  When  additional  oil  was  put  in  how 
and  where  was  it  put  in? 

A,  In  the  first  agitator  box  in  the  first  unit  of  the 
cleaner. 

R-X  Q.     153.    Where  was  the  additional  acid  put  in? 

A.     At  the  same  place. 

R-X  Q.  154.  Was  there  a  separate  tank  for  this 
additional  oil,  or  did  the  pipe  run  from  the  one  tank 
which  supplied  the  rougher? 

A.     A  separate  tank. 

R-X  Q.  155.  And  how  were  the  concentrates  con- 
ducted from  the  rougher  to  the  cleaner? 

A.  By  gravity  and  hydraulic  lift,  the  cleaner  being 
lower  than  the  last  unit  of  the  rougher  machine. 

R-X  Q.  156.  And,  of  course,  this  hydraulic  lift  add- 
ed water  at  this  point,  didn't  it? 

A.     Yes,  sir. 

R-X  Q.  157.  Now,  as  to  the  regulation  of  the  fluid 
levels  in  the  spitzkasten  of  the  first  unit  of  the  rougher 
and  the  spitzkasten  of  the  second  unit  of  the  rougher, 
how  was  this  brought  about? 

A.     Regulated  by  a  valve. 

R-X  Q.     158.     And  where  was  this  valve  located? 

A.  The  valve  was  located  between  the  bottom  of 
the  spitzkasten  and  the  centrifugal  pump. 

R-X  O.  159.  Was  there  any  other  connection  from 
the  spitzkasten  of  the  first  unit  directly  or  indirectly 
to  the  spitzkasten  of  the  second  unit? 

A.     None. 

R-X  Q.   160.     You  have  testified  of  regulating  the 
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overflow  of  concentrates  differently  in  the  rougher  and 
in  the  cleaner.  Now,  how  did  you  regulate  the  over- 
flow in  the  cleaner? 

A.  By  valves  in  the  same  manner  as  we  did  on  the 
rougher. 

R-X  Q.  161.  Then,  as  1  understand  you,  the  differ- 
ence was  due  to  different  regulation  of  the  valves  which 
controlled  the  flow  of  liquid  or  tailings  from  one  unit 
to  the  next ;  is  that  correct  ? 

A.     Yes,  sir. 

R-X  O.  162.  Was  there  any  overflow  regulation 
from  the  last  spitzkasten  of  the  cleaner  other  than  in 
the  pipe   from  this  spitzkasten  back  to  the  rougher? 

A.  There  was  just  the  regulation  of  the  inlet  and 
outlet  of  that  cell  by  valves  in  the  pipe. 

R-X  Q.  163.  You  have  said  that  there  was  a  large 
amount  of  water  in  the  concentrate  coming  from  the 
rougher.  Where  was  the  fluid  level  maintained  in  the 
spitzkasten  of  the  rougher  to  bring  this  about? 

A.     Above  the  level  of  the  overflow  lip. 

R-X  Q.^ 'Now,  in  the  cleaner  you  have  said  there 
was  no  water  in  the  concentrate  that  flowed  from  it. 
How  was  this  accomplished  as  to  the  position  of  the 
fluid  level  in  each  spitzkasten  of  the  cleaner? 

A.  It  was  accomplished  by  keeping  the  water  level 
slightly  below  the  level  of  the  overflow  lip. 

Re-cross   exanimate^   closed. 

Deposition  closed. 

Jesse  C.  Gibson. 


]370      Minerals  Separation,  Limited,  et  al,,  vs. 

Deposition  of  Jesse  C.  Gibson. 

Subscribed  and  sworn  to  before  me  this  1st  day  of 
April,  A.  D.,  1912. 

Charles  H.  Little, 
Notary  Public  for  the  State  of  Montana, 
residing  at  Butte,  Silver  Bow  County, 
Montana.  My  commission  expires  July 
6th,  1913. 

It  is  stipulated  and  agreed  that  the  further  taking  of 
testimony  upon  behalf  of  defendant  may  be  and  is  ad- 
journed to  such  time  and  place,  and  before  such  Ex- 
aminer as  the  court  may  direct  or  as  counsel  herein 
might  agree  upon. 
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Certificate  of  Special  Examiner. 

United  States  District  Court^  District 
OF  Montana. 

Minerals  Separation,  Limited,  and 
Minerals  Separation  American 
Syndicate,  Limited, 

Complainants,     \      i^^^^^^y 
vs. 

James    M.    Hyde, 

Defendant. 

.State  of  Montana,  County  of  Silver  Bozu,  ss. 

I,  Charles  H.  Little,  a  Notary  Public  in  and  for  the 
State  of  Montana,  residing  at  Butte,  Montana,  here- 
by certify  that  the  foregoing  deposition  of  Jesse  C. 
Gibson  was  taken  before  me  at  the  ofiice  of  Kremer, 
Sanders  &  Kremer,  State  Savings  Bank  Building, 
Butte,  Montana;  that  said  deposition  of  Jesse  C.  Gib- 
son was  taken  on  April  the  1st,  1912;  that  for  the  pur- 
pose of  taking  said  deposition  I  acted  by  agreement 
of  counsel  as  Special  Examiner  under  the  67th  Rule  in 
Equity  as  amended;  that  during  the  taking  of  such 
deposition  the  complainants  were  represented  by  their 
counsel,  Henry  D.  Williams,  Esq.,  and  the  defendant 
was  represented  by  his  counsel,  J.  Bruce  Kremer,  Esq. ; 
that  before  said  witness  gave  his  deposition  the  said 
witness  was  duly  sworn  by  me  and  his  deposition  taken 
down  on  the  typewriter  in  the  presence  of  counsel  for 
both  parties,  and  that,  at  the  conclusion  of  his  deposi- 
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tion,  the  same  was  signed  by  the  witness  in  my  pres- 
ence. 

I  further  certify  that  I  am  not  of  counsel  for  either 
party  to  this  cause,  nor  related  by  blood  or  marriage  to 
any  member  of  either  of  the  complainant  corporations 
or  the  defendant,  and  that  I  am  not  interested  directly 
or  indirectly  in  the  matter  in  controversy. 

In  testimony  whereof,  I  hereunto  set  my  hand  and 
notarial  seal  this  1st  day  of  April,  1912. 

Charles  H.  Little, 
Notary  Public  in  and  for  the  State  of  Montana, 
residing  at  Butte,  Silver  Bow  County, 
Montana.  My  commission  expires  July 
6th,   1913. 
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United  States  District  Court,  District 
OF  Montana. 

Minerals  Separation,  Limited,  and   ] 

Minerals    Separation    American 

Syndicate,  Limited,  ,         ,    „     . 

^      ^,   .       ^  In  Equity 

Complainants,  \  \t^ 

vs. 


No.  1076, 


James  M.  Hyde, 

Defendant. 

Depositions  of  witnesses  in  behalf  of  defendant  in 
the  above  entitled  suit,  taken  by  agreement  of  counsel 
before  Joseph  H.  Blackwood,  a  Notary  Public  in  and 
for  the  District  of  Columbia,  acting  by  consent  of  coun- 
sel ^SHijoth  parties  as  Special  Examiner,  under  the  67th 
Rule  in  Equity,  as  amended,  at  the  office  of  Byrnes, 
Townsend  &  Brickenstein,  918  F  street,  N.  W.,  Wash- 
ington, D.  C,  beginning  on  Wednesday,  April  24th, 
1912,  at  10  o'clock  in  the  forenoon. 

Appearances:  Henry  D.  Williams,  Esq.,  for  com- 
plainants; J.  Bruce  Kremer,  Esq.,  for  defendant;  Wal- 
ter A.  Scott,  Esq.,  for  defendant. 

JAMES  M.  HYDE,  a  witness  produced  in  behalf  of 
defendant,  having  been  duly  cautioned  and  sworn, 
testified  as  follows: 

Direct  Examination  by  Mr.  Scott. 

Q.  1.  Please  state  your  name,  age,  residence  and 
occupation. 
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A.  James  M.  Hyde ;  38  years ;  residence,  Palo  Alto, 
California;  mining  engineer  and  metallurgist. 

Q.  2.    Are  you  the  defendant  in  this  suit? 

A.     I  am. 

Q.  3.  Please  state  briefly  your  education  and  ex- 
perience in  your  profession. 

A.  I  am  a  graduate  of  the  department  of  geology 
and  mining  of  the  Leland  Stanford,  Jr.,  University,  in 
which  institution  I  was  for  one  year  instructor  in  as- 
saying. I  was  for  one  year  curator  of  the  museum  of 
the  California  State  Mining  Bureau,  and  for  three 
years  professor  of  mining  and  metallurgy  in  the  Uni- 
versity of  Oregon.  T  have  worked  as  a  common  miner, 
and  as  a  mill-hand  in  all  partJof  amalgamating,  con- 
centrating, cyaniding  and  chlorination  mills;  have 
worked  as  an  assayer  and  chemist,  as  superintendent 
of  mines  and  mills;  as  consulting  engineer,  and  valuer 
of  mines.  I  have  been  a  student  of  processes  for  the 
treatment  of  different  ores  for  the  past  fifteen  years, 
and  am  the  inventor  of  an  improved  process  for  the 
flotation  concentration  of  ores,  which  is  covered  by 
U.  S.  patent  No.  1,022,085. 

Q.  4.  Have  you  ever  had  any  business  dealings  with 
Minerals  Separation,  Limited,  one  of  the  complainants 
in  this  suit? 

A.  On  January  18,  1910,  I  received  the  following 
telegram : 

"Can  you  come  London,  all  expenses  allowed  in 
order  to  see  process  working  and  directors.  If 
the  directors   are   satisfied   your  appearance   will 
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offer  one  thousand  pounds  sterling  and  expenses 
for  a  year  in  Mexico  or  elsewhere.  Examination 
of  properties. 

"(Signed)  Hoover, 

"Care  Mineration." 

This  cable  was  sent  to  me  by  Mr.  T.  J.  Hoover,  who 
was  general  manager  for  MineralsSeparation^,  Limited, 
one  of  the  complainants.  I  had  not  heard  from  him 
for  some  two  years'  time,  but  was  familiar,  in  a  gen- 
eral way,  with  the  business  with  which  he  was  con- 
cerned, and  cabled  a  reply,  stating  that  I  should  leave 
for  London,  as  requested,  upon  receipt  of  an  advance 
sufficient  to  cover  expenses  of  the  tri]).  The  advance 
was  forwarded,  and  I  left  California  about  the  28th  or 
29th  of  January,  and  proceeded  directly  to  London.  In 
London,  I  was  informed  that  a  small  private  syndi- 
cate had  been  organized  to  search  for  mining  business 
in  Mexico,  and  that  they  would  like  to  have  me  con- 
sider undertaking  a  search  in  that  country,  for  special 
ventures  for  this  syndicate.  The  Board  of  Directors 
were  apparently  satisfied  that  I  was  the  proper  person 
to  undertake  this  work,  after  we  had  had  our  first 
meeting,  for  I  was  requested  to  outline  a  plan  of  cam- 
paign for  the  work.  They  immediately  commenced  to 
endeavor  to  persuade  me  to  give  them  a  contract  for 
two  years  of  my  time,  and  it  took  me  over  two  weeks, 
during  which  we  were  discussing  matters  and  going 
over  reports  on  Mexican  properties,  to  persuade  them 
that  my  determination  to  contract  for  but  one  year's 
time  was  final  and  unchangeable. 
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1  stated  to  them  the  reasons  which  led  me  to  consider 
it  extremely  undesirable  to  contract  for  more  than  one 
year's  time,  which  were  in  part  as  follows:  That  I 
would  not  undertake  any  long-term  contract  which 
would  require  me  to  be  separated  for  long  periods  from 
my  family;  that  Sr.  Ezequiel  A.  Chavez,  assistant  sec- 
retary of  education  for  the  Republic  of  Mexico,  had  re- 
quested me  to  hold  myself  in  readiness  to  undertake,  so 
soon  as  opportunity  could  be  arranged,  the  outlining 
and  development  of  a  system  of  industrial  education  for 
the  people  of  his  country,  and  that  this  was  an  opportu- 
nity of  which  I  should  wish  to  avail  myself,  if  it  took 
material  form.  Further,  that  a  year  might  indicate  to 
us  that  it  was  not  wise  to  attempt  to  do  business  to- 
gether further,  and  that  during  that  year  I  should  come 
into  possession  of  an  inheritance  which,  supplementing 
my  own  earnings  and  savings,  would  permit  me  to 
operate  independently,  upon  a  modest  basis.  It  was  with 
a  full  understanding  of  these  matters  that  the  employ- 
ment for  a  year's  time  was  mutually  agreed  upon. 

While  this  matter  was  under  discussion,  I  visited  the 
test  works  in  London,  and  was  shown  the  methods  by 
which  small  and  teege  lots  of  ore  were  tested  by  the 
processes  practised  by  the  company,  and  also  made  a 
trip  to  South  Wales,  to  witness  some  tests  of  the  flota- 
tion process  which  was  being  tried  out  on  ore  which 
had  been  shipped  to  England  from  the  San  Francisco 
Del  Oro  mine  in  Mexico.  These  tests  were  not  very 
instructive,  as  Mr.  Hoover  and  the  attendant  in  charge 
informed  us  that  the  results  being  obtained  were  very 
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unsatisfactory.  Upon  my  return  to  London,  I  came 
to  an  agreement  with  the  Board  of  Directors  that  I 
should  enter  their  employ  for  one  year's  time,  and  the 
chairman  of  the  company,  Mr.  John  Ballot,  addressed  a 
letter  to  me  dated  the  2nd  of  March,  1910,  which  reads 
in  part  as  follows : 

"James  M.  Hyde,  Esq., 

"62  London  Wall,  E.  C. 
"Dear  Sir: — 

"As   explained   to  you   a   private   syndicate  has 

been  formed  in  connection  with  my  company  for 
the  special  purpose  of  exploring  the  Republic  of 
Mexico,  with  a  view  to  finding  mines,  ores,  dumps 
or  tailings,  preferably  amenable  to  profiitable 
treatment  by  the  Minerals  Separation  processes, 
and  to  endeavor  to  acquire  such  mines,  ores,  dumps 
or  tailings,  wholly  or  in  part,  if  such  can  be  done 
on  sufficiently  advantageous  terms,  or  to  secure 
the  adoption  of  Minerals  Separation  processes  by 
mine  owners,  under  royalty,  in  cases  where  a  direct 
interest  cannot  be  acquired — and  if  successful,  to 
form  a  larger  company  to  handle  the  interests  so 

acquired. 

"To  give  efifect  to  this,  and  after  fully  discuss- 
ing the  policy  with  your  goodself,  it  has  been 
agreed  to  retain  you  to  give  your  services  exclus- 
ively, to  make  the  necessary  investigations  in  Mex- 
ico, and  to  carry  out  the  object  and  intention  of  the 
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syndicate  to  the  best  of  your  ability  on  the  follow- 
ing terms  and  conditions:" 

Then  follow  the  terms  and  conditions  as  shown  by  the 
letter  which  I  now  produce. 

To  quote  further  from  the  letter: 

"For  the  purpose  of  this  understanding  and  to  en- 
able you  to  test  ores  on  the  spot,  Minerals  Separ- 
ation will  disclose  to  you  its  various  processes,  and 
give  you  all  information  in  connection  therewith, 
you  undertaking  to  keep  all  such  information  con- 
fidential, and  not  to  make  use  of  any  of  it  for  any 
purpose  except  that  of  the  syndicate,  and  further 
you  undertake  and  agree  to  communicate  to  that 
company  any  ideas  for  improvement,  modification 
or  addition  to  the  processes,  mechanical  or  other- 
wise, which  may  occur  to  you,  or  which  you  may 
<*  make,  and  such  shall  be  the  sole  property  of  the 
Minerals  Separation,  and  you  will  immediately,  or 
whenever  called  upon,  sign  all  documents  necessary 
to  protect  the  same  by  patent,  if  so  desired,  and  to 
convey  the  title  to  that  company  by  assignment 
or  otherwise." 

At  the  testing  works,  I  was  shown  the  bottle  test  re- 
ferred to  by  Mr.  Nutter,  in  his  testimony  in  ihis  suit, 
which  I  recognize  to  be  the  exact  test  given  by  Alcide 
Froment  in  his  British  patent  No.  12,778,  accepted  on 
June  4,  1903;  and  also  certain  tests  which  were  con- 
ducted by  agitating  finely  pulverized  ore,  water,  sul- 
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furic  acid  and  some  oily  substance,  in  a  rectangular 
wooden  box  having  two  glass  sides,  through  which  the 
operations  being  carried  on  within  could  be  observed. 
This  apparatus  was  used  as  follows: 

Ore,  water,  a  small  amount  of  sulphuric  acid,  and  a 
small  amount  of  some  oily  substance,  were  agitated  to- 
gether by  an  impeller,  rotated  upon  a  vertical  shaft, 
suspended  from  above  and  without  the  vessel.  When 
the  agitation  was  completed,  the  mass  was  allowed  to 
come  to  rest,  when  a  considerable  amount  of  floating 
mineral  could  be  seen  upon  the  surface  in  the  form  of  a 
froth.  The  material  was  then  reagitated  while  the  con- 
tents of  the  vessel  were  drawn  out  through  an  aperture 
at  the  bottom,  and  spread  out  upon  the  apron-plate  of 
an  overflow  settling  box,  the  oiled  mineral  matter  float- 
ing off  as  a  surface  film  while  the  gangue  and  some  of 
the  metalliferous  mineral  sank  to  the  bottom  and  was 
drawn  off  and  retreated  upon  a  device  similar  to  the 
one  from  which  it  was  drawn. 

Mr.  T.  J.  Hoover,  consulting  metallurgist  and  gen- 
eral manager  of  the  company,  told  me  that  this  test  did 
not  represent  the  processes  as  actually  operated  by  the 
company,  but  was  the  nearest  approach  to  it  which 
they  had  been  able  to  devise  on  a  small  scale,  and  asked 
me  to  co-operate  with  him  in  devising  a  form  of  ap- 
paratus which  would  give  results  duplicating  those  ob- 
tained in  the  frothing  process  as  developed  in  Australia, 
so  that  I  might  have  a  machine  with  me  by  which 
could  be  duplicated  the  results  to  be  expected  of  the 
frothing  process,  as  developed  in  Australia. 


1380      Minerals  Separation,  Limited,  ei  aL.  vs. 

Deposition  of  James  M.  Hyde. 

Together,  we  designed  a  machine  similar  to  and  prob- 
ably the  same  as  the  machine  referred  to  as  the  slide 
test  machine  by  Dr.  Chandler  and  Mr.  Nutter,  in  their 
testimony.  I  had  several  of  these  machines  built  in 
London  and  remained  in  the  city  long  enough  to  develop 
a  system  of  tests  by  the  use  of  this  apparatus  and  to 
instruct  Mr.  Wilkinson,  an  attache  of  Minerals  Separa- 
tion, Limited,  in  the  use  of  this  apparatus. 

I  proceeded  to  the  United  States  and  thence  to  Mex- 
ico, and  devoted  the  year  to  a  search  for  such  properties 
as  might  be  worked  to  a  profit  by  the  Mexican  Syndi- 
cate. 

By  Mr.  Williams:  It  being  noted  that  the 
telegram  of  Jan.  18,  1910,  referred  to  by  the  wit- 
ness, was  a  code  telegram,  it  is  requested  that  it 
be  marked  for  identification,  subject  to  production 
upon  request. 

It  is  also  requested  that  the  letter  dated  March 
2,  1910,  referred  to  by  the  witness,  be  marked  for 
identification,  subject  to  production  upon  request. 
By  IMr.  Kremer:     The  telegram  and  letter  re- 
ferred to  may  be  marked  for  identification  and  may 
be  produced  upon  request  of  counsel. 
Q.  5.     What  was  the  principal  difference  in  the  op- 
eration of  this  small  experimental  machine  which  was 
in  use  when  you  Vv^ent  to  London,  and  the  one  which 
you  and  Mr.  Hoover  designed? 

A.  There  are  two  methods  by  which  particles  of 
metalliferous  mineral  which  has  been  covered  by  a  bare 
film  of  oil  or  some  oily  substance  may  be  made  to  float 
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upon  the  surface  of  the  water.  The  first  of  these  is 
by  what  is  called  surface  tension — when  the  mineral 
particles  float  upon  the  surface  of  the  water  in  a  layer 
or  film  which  is  not  more  than  one  mineral  particle  in 

i.o^'^^f^\\i^''''^^'^  "''^^^'-  ^  second  method  is  by  at- 
tachment of  these  mineral  particles  around  gas  bubbles  Which 
faoat  upon      after  "  upon  " 

which  had  been  agitatea  m  uic  ugitdnng  i^w.v  . —  .. 
charged  upon  the  apron  of  the  overflow  settling  box, 
the  oiled  mineral  particles  flowing  down  the  inclined 
apron  were  exposed  to  air  and  floated  off  as  a  film  up- 
on the  surface  of  the  water.  This  was  necessitated  by 
the  method  of  discharging  the  agitated  matter  through 
a  small  opening  upon  the  surface  above  the  water.  The 
apparatus  designed  by  Mr.  Hoover  and  myself  was  so 
arranged  that  when  a  material  had  been  sufficiently 
agitated  to  oil  the  metalliferous  matter,  agitation 
ceased,  the  oiled  mineral  matter  w-ith  gas  bubbles  at- 
tached floated  and  was  removed  as  a  floating  froth  by 
sliding  off  the  top  half  of  the  material  and  discharging 
its  contents  into  some  receptacle. 

O.  6.  Did  you  complete  your  year's  employment 
with  the  Minerals  Separation,  Limited,  as  you  agreed 
to? 

A.     I  did. 

O.  7.  What  did  you  do  in  the  practice  of  your  pro- 
fession immediately  after  leaving  their  employ? 

A.  Immediately  after  leaving  the  employ  of  Min- 
erals Separation,  Limited,  I  accepted  an  appointment 
as   consulting   engineer     for     the     Oroya    Exploration 
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Together,  we  designed  a  machine  similar  to  and  prob- 
ably the  same  as  the  machine  referred  to  as  the  slide 
test  machine  by  Dr.  Chandler  and  Mr.  Nutter,  in  their 
testimony.  I  had  several  of  these  machines  built  in 
London  and  remained  in  the  citv  i'^""-  ^tn/Mio-v,  fr^  r^j^.^^i-^v      ^ 


X  i^iucccaea  to  tne  united  btates  and  thence  to  Mex- 
ico, and  devoted  the  year  to  a  search  for  such  properties 
as  might  be  worked  to  a  profit  by  the  Mexican  Syndi- 
cate. 

By  Mk.  Williams:  It  being  noted  that  the 
telegram  of  Jan.  18,  1910,  referred  to  by  the  wit- 
ness, was  a  code  telegram,  it  is  requested  that  it 
be  marked  for  identification,  subject  to  production 
upon  request. 

It  is  also  requested  that  the  letter  dated  March 
2,  1910,  referred  to  by  the  witness,  be  marked  for 
identification,  subject  to  production  upon  request. 
By  Mr.  Kremer:     The  telegram  and  letter  re- 
ferred to  may  be  marked  for  identification  and  may 
be  produced  upon  request  of  counsel. 
Q.  5.     What  was  the  principal  difiference  in  the  op- 
eration of  this  small  experimental  machine  which  was 
in  use  when  you  v/ent  to  London,  and  the  one  which 
you  and  Mr.  Hoover  designed? 

A.  There  are  two  methods  by  which  particles  of 
metalliferous  mineral  which  has  been  covered  by  a  bare 
film  of  oil  or  some  oily  substance  may  be  made  to  float 
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upon  the  surface  of  the  water.  The  first  of  these  is 
by  what  is  called  surface  tension — when  the  mineral 
particles  float  upon  the  surface  of  the  water  in  a  layer 
or  film  which  is  not  more  than  one  mineral  particle  in 
thickness  or  depth,  as  a  greased  needle  will  float  upouA 
the  surface.  The  apparatus  as  used  in  London,  when 
f  arrived  there,  was  so  arranged  that  when  the  matter 
which  had  been  agitated  in  the  agitating  box  was  dis 
charged  upon  the  apron  of  the  overflow  settling  box. 
the  oiled  mineral  particles  flowing  down  the  inclined 
apron  were  exposed  to  air  and  floated  off  as  a  film  up- 
on the  surface  of  the  water.  This  was  necessitated  by 
the  method  of  discharging  the  agitated  matter  through 
a  small  opening  upon  the  surface  above  the  water.  The 
apparatus  designed  by  Mr.  Hoover  and  myself  was  so 
arranged  that  when  a  material  had  been  sufficiently 
agitated  to  oil  the  metalliferous  matter,  agitation 
ceased,  the  oiled  mineral  matter  with  gas  bubbles  at- 
tached floated  and  was  removed  as  a  floating  froth  by 
sliding  off  the  top  half  of  the  material  and  discharging 
its  contents  into  some  receptacle. 

Q.  6.  Did  you  complete  your  year's  employment 
with  the  Minerals  Separation,  Limited,  as  you  agreed 
to? 

A.     I  did. 

O.  7.  What  did  you  do  in  the  practice  of  your  pro- 
fession immediately  after  leaving  their  employ? 

A.  Immediately  after  leaving  the  employ  of  Min- 
erals Separation,  Limited,  I  accepted  an  appointment 
as   consulting   engineer     for     the    Oroya    Exploration 
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Company,  with  offices  at  No.  1  London  Wall  Bldgs., 
London,  and  prepared  to  stay  in  London  for  some  time, 
giving  my  time  to  consulting  engineering  work,  etc.  I 
cabled  to  the  United  States  to  have  my  wife  join  me, 
and  she  replied  that  it  would  be  unwise  for  her  to  do  so 
for  some  time,  on  account  of  the  condition  of  the  health 
of  our  only  child.  1  therefore  planned  to  return  to  the 
United  States  at  the  earliest  opportunity. 

Q.  8.  What  knowledge  did  you  have  of  oil  flotation 
processes  at  the  time  you  entered  the  employ  of  Min- 
erals Separation,  Limited? 

A.  I  had  for  years  made  a  close  study  of  all  that 
appeared  in  the  technical  press  with  regard  to  new 
methods  for  the  treatment  of  ores,  and  had  read  every- 
thing which  had  appeared  upon  this  subject  in  the 
Engineering  &  Mining  Journal,  Mining  and  Scientific 
Press,  and  other  current  literature,  and  was  thus  fa- 
miliar with  the  work  done  by  the  Elmores  and  others, 
and  by  the  group  who  were  working  in  the  Broken  Hill 
field. 

O.  9.  At  the  time  you  entered  the  employ  of  Min- 
erals Separation,  Limited,  or  while  so  employed,  did  you 
make  any  study  of  the  patent  situation  from  the  legal 
point  of  view? 

A.  As  my  time  was  devoted  to  the  search  for  ma- 
terial which  could  be  acquired  by  purchase,  lease  or 
otherwise,  I  gave  very  little  study  to  the  legal  phases  of 
the  situation.  I  remember  having  read  some  part  of 
the  record  of  the  suit  filed  against  Minerals  Separation, 
Limited,  by  the  Elmores. 
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Q.  10.  Did  your  duties  while  employed  by  the  Min- 
erals Separation,  Limited,  require  you  to  be  convers- 
ant with  the  patent  protection  which  they  might  have 
or  were  going  to  have? 

A.  They  did  not.  They  made  very  broad  claims  to 
me  as  possessing  monopolistic  rights  for  the  use  of  all 
flotation  processes  which  involved  the  use  of  small 
amounts  of  oil,  but,  as  I  was  specifically  warned  by  them 
against  seeking  royalty  business,  except  as  a  last  resort. 
I  never  had  occasion  to  prepare  myself  to  defend  their 
rights  in  matters  involving  infringement  of  patents, 
etc. 

Q.  11.  After  leaving  the  employ  of  Minerals  Sep- 
aration, Limited,  did  you  investigate  any  patents  bear- 
ing upon  flotation  processes,  and,  if  so,  when  and  to 
what  extent? 

A.  After  leaving  the  employ  of  Minerals  Separation, 
Limited,  in  order  to  assure  myself  as  to  the  actual 
status  of  the  patent  situation  in  regard  to  flotation  pro- 
cesses, I  read  over  all  of  the  patents  relating  to  this 
subject  which  I  could  acquire  or  obtain  access  to,  and 
made  as  careful  study  as  possible  of  the  subject-matter 
covered  by  them. 

Q.  12.  What  conclusion  did  you  arrive  at  as  a  re- 
sult of  the  study  of  these  patents? 

Objected  to  by  Mr.  Williams,  as  incompetent. 

A.  I  arrived  at  the  conclusion  that  the  only  patents 
which  were  significant,  which  had  ever  been  granted 
upon  the  subject,  .so  far  as  I  could  learn,  were  the 
American  patent,   granted   to  Carrie  J.    Everson,   No. 
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vH8,157;  the  British  patent  No.  12,778,  accepted  June 
4,  1903,  granted  to  Alcide  Froment,  and  the  Elmore 
vacuum  process  patent  No.  826,411. 

The  Everson  patent  referred  to  was  important  as 
broadly  disclosing  the  preferential  oiling  of  mineral 
particles  by  oils  and  fats  and  derivatives  thereof;  the  in- 
tensifying of  this  selective  action  by  the  use  of  an  acid; 
and  the  possibility  of  separating  the  particles  of  metal- 
liferous minerals  from  the  gangue,  either  by  building 
them  up  into  an  agglomerated  mass,  which  will  not 
float,  or  by  causing  them  to  float  as  the  result  of  oil- 
ing and  agitation.  The  Froment  patent  disclosed  the 
fact  that  metalliferous  mineral  particles,  which  have 
been  slightly  oiled,  will  attach  themselves  to  and  can 
be  floated  by  gas-bubbles.  The  Elmore  patent  cited  is 
important  as  showing  an  ingenious  method  by  which 
gas-bubble  flotation  can  be  effected.  To  my  mind,  the 
Everson  and  Froment  patents  disclose  the  whole  basis 
upon  w^hich  the  art  of  flotation  concentration  has  been 
developed. 

By  Mr.  Williams:  Reference  to  the  Elmore 
vacuum  process  patent  No.  826,411,  is  objected  to 
as  incompetent,  for  the  reason  that  this  patent  is 
not  set  up  in  the  answer  as  an  alleged  anticipation, 
and  it  is  further  noted  that  it  appears  upon  the 
face  of  the  Elmore  patent  that  the  application  for 
this  patent  was  filed  July  10,  1905,  whereas  the  ap- 
plication for  the  patent  in  suit,  as  appears  upon 
the  face  of  that  patent,  was  filed  prior  thereto,  on 
May  29,  1905. 


Butte  &  Superior  Mining  Company.         1385 
Deposition  of  James  M.   Hyde. 

Q.  13.  You  have  referred  to  a  testing  apparatus  in 
use  by  Minerals  Separation,  Limited,  prior  to  the  time 
you  and  Mr.  Hoover  designed  the  slide  test  machine. 
Were  you  told  what  the  purpose  was  of  having  the  test 
machine  of  the  type  used  before  the  making  of  the  slide 
machine  ? 

A.  Mr.  Hoover  informed  me  that  when  he  went  into 
the  employ  of  Minerals  Separation,  they  were  attempt- 
ing to  carry  on  a  flotation  process  by  the  use  of  an  ap- 
paratus consisting  of  an  agitator  or  series  of  agitators 
similar  in  type  to  the  one  illustrated  in  the  cut  shown 
in  the  patent  in  suit,  the  ore  treated  being  first  agitated 
in  these  vessels  and  then  delivered  through  a  pipe  to 
an  overflow  settling  box  substantially  as  in  the  test 
apparatus  which  I  have  referred  to  as  having  been 
shown  to  me  in  London,  which  test  machine  therefore 
practically  duplicated  the  operations  which  were  at- 
tempted upon  a  commercial  scale  in  the  device  just  re- 
ferred to.  Consequently,  this  test  machine  would  give 
a  fair  idea  of  what  could  be  expected  of  the  type  of 
treatment  machine  which  it  substantially  duplicated. 

By  Mr.  Williams:  The  answer  is  objected  to 
as  hearsay  and  incompetent,  and  notice  is  given  for 
a  motion  to  strike  it  out. 

Q.  14.  Did  you  receive  any  instructions  from  those 
connected  with  Minerals  Separation,  Limited,  regard- 
ing the  practice  of  any  oil  flotation  process? 

A,  The  only  definite  instruction  given  me  was  that 
a  preliminary  idea  could  be  obtained  of  the  results  ob- 
tainable in  the  treatment  of  an  ore  by  making  the  bottle 
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test,  which  has  previously  been  referred  to,  and  by  car- 
rying out  a  series  of  tests  in  the  slide  machine,  in  or- 
der to  determine  what  oily  substance  would  be  best 
adapted  for  use  with  a  particular  ore.  I  was  not  in- 
structed in  detail  with  regard  to  the  use  of  large  test- 
ing machines  further  than  that  in  all  cases  it  was  neces- 
sary to  run  varying  the  conditions  as  to  amount  of  oil 
and  acid  used  until  such  quantities  were  determined 
upon  as  gave  the  best  results. 

Q.  15.  Did  the  Minerals  Separation,  Limited,  or 
those  connected  with  it,  instruct  you  that  in  actual  com- 
mercial operations  you  were  to  use  apparatus  like  thai 
shown  in  the  patent  upon  which  this  suit  is  based? 

A.  I  was  informed  by  the  engineer  of  the  company 
that  apparatus  of  the  type  of  that  shown  in  the  illus- 
tration of  the  patent  in  suit  had  proven  unsatisfactory 
and  had  been  abandoned. 

By  Mr.  Williams:  The  answer  is  objected  to 
as  hearsay  and  incompetent,  and  notice  is  given 
for  a  motion  to  strike  it  out. 

O.  16.  While  in  the  employ  of  Minerals  Separation, 
Limited,  did  you  see  their  process  or  any  of  their  pro- 
cesses carried  out  upon  a  practical  commercial  scale  ^ 

A.  I  did  not  see  any  commercial  operations  carried 
on  in  which  any  process  to  which  they  claimed  owner- 
ship was  used  on  a  commercial  scale. 

O.  17.  When  your  year  of  employment  by  Minerals 
Separation,  Limited,  came  to  a  close  were  there  any 
negotiations  looking  toward  a  continuance  of  your 
connection  with  that  company? 
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A,  Toward  the  end  of  my  year  of  work.  I  received 
a  communication  from  the  chairman  of  the  company 
asking  me  to  undertake  work  outside  of  the  .Rcpui)H(^ 
of  Mexico,  and  work  of  such  a  nature  that  it  would 
require  more  time  than  was  left  in  the  one  year  which 
I  had  contracted  to  s:ive  to  their  service.  T  therefore 
cabled  to  him  reminding  him  that  I  had  refused  to 
contract  for  more  than  one  year's  time  and  asking 
where  and  when  he  proposed  to  discuss  with  me  the 
question  of  further  service.  In  reply  to  this  telegram,  I 
was  requested  to  leave  New  York  for  London  at  an 
early  date,  and  did  so,  arriving  in  London  a  day  or 
two  before  Christmas  day  of  1910.  I  was  asked  to 
outline  a  plan  upon  which  we  could  work  together  for  a 
greater  length  of  time,  being  told  that  an  American 
Syndicate  had  been  formed  to  carry  out  such  a  search 
for  business  upon  the  whole  American  continent,  as 
had  been  undertaken  in  Mexico  by  the  Mexican  Syndi- 
cate. I  submitted  a  memorandum  outlining  such  plan 
which  was  considered  by  the  members  of  the  board  of 
directors  and  discussed  with  me  in  particular  by  Mr. 
Francis  Gibbs,  Jr.,  one  of  the  directors.  A  discussion 
of  this  matter  was  going  on,  with  all  probability  that  I 
should  enter  into  another  contract  w^ith  the  firm,  when 
I  determined  that  it  was  not  wise  for  me  to  continue 
longer  with  them,  withdrew  the  memorandum  referred 
to,  and  handed  in  a  letter  formally  severing  my  connec- 
tion with  the  firm. 

By  Mr.  Williams:    The  entire  answer  is  ob- 
jected  to   as   incompetent,   and   notice   given  of  a 
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motion  to  strike  it  out.  It  is  further  noted  that  the 
communications  referred  to,  the  memorandum  out- 
Hning  the  plan  of  the  witness  referred  to,  and  the 
letter  severing  connection  with  Minerals  Separa- 
tion, Limited,  referred  to,  are  apparently  capable 
of  production,  either  by  originals  or  full  copy  there- 
of, and  therefore  all  reference  thereto  and  attempt 
to  epitomize  the  contents  thereof,  are  secondary 
and  incompetent,  and  in  the  absence  of  the  best 
evidence  as  to  these  matters,  notice  is  given  of  a 
motion  to  strike  out  this  answer. 
Q.  18.  Have  you  the  several  letters  and  other  com- 
munications to  which  you  have  referred? 

A.  I  have  the  originals  of  communications  received 
by  me  and  copies  of  communications  presented  by  me 
to  the  company.  Also  a  letter,  which  would  complete 
the  series,  in  answer  to  my  letter  of  resignation. 

By   Mr.    Scott:     The  letters,  cablegrams  and 
copies  referred  to  by  the  witness,  in  his  answers 
to  the  two  preceding  questions  will  be  marked  for 
identification,  subject  to  production  upon  request. 
Q.    19.     Was  there   any   particular    reason   that   in- 
fluenced you  in  concluding  not  to  continue  your  connec- 
tion with  Minerals  Separation,  Limited,  after  the  ex- 
piration of  the  year  you  had  agreed  to  work  for  them? 
A.     There  was. 

O.  20.     What  was  the  reason? 

A.  Mr.  T.  J.  Hoover,  who  had  been  acting  as  con- 
sulting engineer  for  Minerals  Separation  and  occuping 
an  office  with  them,  decided  to  move  to  another  office 
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and  devote  but  a  portion  of  his  time  to  the  firm  after 
the  1st  of  January,  1911.  It  was  understood  when  he 
moved  from  Minerals  Separation's  office  that  the  com- 
pany desired  that  he  should  continue  to  act  in  a  consult- 
ing capacity  for  them,  and  that  he  was  willing  to  do  so, 
upon  certain  terms  and  considerations.  When  he  moved 
to  the  new  quarters  in  which  he  established  himself, 
he  moved  hurriedly,  at  the  request  of  Dr.  Gregory  of 
the  Board  of  Directors  that  he  give  him  his  office  room 
as  early  as  possible,  and  in  moving,  took  to  his  new- 
office  a  case  containing  a  file  of  papers  which  included 
the  accumulation  of  his  own  correspondence  and  notes 
for  years,  and  also  such  reports  as  had  been  handed  in 
to  him  while  acting  as  consulting  engineer  for  Minerals 
Separation,  and  which  it  would  be  necessary  for  him 
to  have  at  hand,  if  he  continued  to  act  in  that  capacity. 
After  he  had  removed  his  furniture,  etc.,  from  the 
offices  occupied  by  Minerals  Separation,  Limited,  a  dis- 
cussion arose  between  himself  and  the  company  as  to 
the  terms  on  which  he  was  to  continue  to  act  in  a  con- 
sulting capacity  for  them,  and  taking  offense  at  the 
terms  -which  he  proposed,  the  directors  of  the  company, 
by  telephone,  demanded  that  he  immediately  turn  over 
to  them  all  documents  relating  to  their  business  which 
were  in  his  possession ;  as  these  were  scattered  through 
a  great  mass  of  personal  material,  it  would  be  impos- 
sible to  remove  them  at  once  and  he  replied  that  he  was 
leaving  for  Russia,  would  not  have  time  to  attend  to 
the  matter  before  he  left,  but  would  do  so  immediately 
upon  his  return.     The  officers  of  the  company,  know- 
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ing  that  he  was  out  of  the  city,  brought  an  injunction 
against  him,  to  prevent  him  from  turning  over  the 
"documents  and  secret  information  of  great  value"  to 
anybody  other  than  themselves,  and  sent  officers  of  the 
law  to  his  house  to  serve  such  notice  upon  him.  Al- 
though this  was  an  ex  parte  proceeding,  a  type  of 
action  which  almost  never  is  allowed  to  appear  in  the 
public  press  in  England,  the  two  great  financial  dailies 
of  the  country  contained  accounts  of  the  matter  the 
next  morning.  During  Mr.  Hoover's  absence  from  the 
city  I  acted  in  his  behalf  with  the  Board  of  Directors, 
endeavoring  to  protect  his  interests  and  show  them 
how  unnecessary  and  unreasonable  was  the  action  which 
they  had  taken.  In  one  of  my  conversations  with  one 
of  the  directors,  Mr.  Curie,  he  informed  me  in  the 
presence  of  Dr.  Gregory,  also  of  the  Board  of  Di- 
rectors, that  Mr.  Hoover  had  been  punished  enough.  I 
told  him  at  the  time  that  I  was  certain  that  that  was 
the  motive  which  had  prompted  the  action  which  had 
been  taken. 

This  whole  affair  led  me  to  conclude  that  it  was  un- 
safe and  unwise  to  longer  associate  myself  with  people 
who  would  make  such  an  unnecessary  and  unwarranted 
attack  upon  the  engineer  to  whom  more  than  to  any- 
one else  was  due  the  success  of  such  operations  as  they 
had  been  engaged  in. 

By  Mr.  Williams:  It  now  appearing  that  the 
reason  called  for  is  not  a  fact  capable  of  proof  in 
the  manner  stated,  notice  is  given  of  a  motion  to 
strike  out  the  entire  answer,  as  incompetent. 
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Q.  21.  Did  you  ever  state  to  Mr.  Edward  H.  Nut- 
ter that  you  had  accepted  employment  by  Minerals  Sep- 
aration, Limited,  for  a  year  only,  so  that  you  would  be 
free  at  the  end  of  that  period  to  make  a  more  favorable 
contract  with  the  company  for  your  further  services  or 
else  to  make  use  of  your  knowledge  of  flotation  con- 
centration for  your  own  purposes  ? 

A.  In  my  answer  to  O.  4  I  have  stated  the  reasons 
for  not  entering  into  a  longer  contract,  which  were  my 
real  reasons.  I  was  never  actuated  by  such  a  motive 
as  referred  to  by  Mr.  Nutter,  and  never  stated  to  him 
or  to  anyone  else  that  I  was. 

Q.  22.  How  soon  did  you  return  to  the  United  States 
after  the  expiration  of  your  employment  by  Minerals 
Separation,  Limited,  and  what  did  you  do  immediately 
after  reaching  the  United  States? 

A.  About  the  first  of  March,  1911,  Mr.  H.  C 
Hoover,  with  whom  I  was  associated  in  the  matter  of 
the  Oroya  Exploration  Company,  decided  to  make  a 
hurried  trip  to  the  United  States.  As  my  family 
could  not  join  me  in  London,  I  decided  to  return  to  the 
United  States  with  him,  and  did  so,  arriving  in  New 
York  early  in  March.  When  we  arrived  in  New  York. 
Mr.  Chester  Beatty,  with  whom  Mr.  H.  C.  Hoover  was 
associated  in  a  number  of  ventures,  informed  him  that 
he  was  about  to  send  Mr.  Kuehn  to  Butte,  to  make  an 
examination  of  the  Butte  &  Superior  Copper  Company's 
property,  for  Hayden,  Stone  &  Company,  who  were 
considering  buying  a  large  part  of  the  company's 
bonds.     Mr.  Beatty  and  Mr.  H.  C.  Hoover  had  previ- 
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ously  considered  participating  in  financing  this  com- 
pany in  connection  with  Hayden,  Stone  &  Company,  I 
believe,  and  Mr.  Kuehn  had  made  a  previous  examina- 
tion of  the  property.  As  Mr.  Beatty  and  Mr.  H.  C. 
Hoover  were  offered  a  participation  in  a  bond  issue 
which  was  being  considered,  Mr.  H.  C.  Hoover  sug- 
gested that  as  I  had  nothing  definite  on  hand,  they 
would  like  to  have  me  go  along  and  assist  Mr.  Kuehn 
in  preparing  a  report  on  the  property,  and  also  make 
some  tests  upon  the  ore,  in  order  to  determine  what  was 
the  best  method  by  which  it  could  be  treated,  and  what 
results  could  be  expected,  so  that  they  might  know 
what  value  to  ascribe  to  the  property  in  making  their 
estimates  which  would  determine  whether  or  not  they 
would  participate  in  the  bond  issue.  I  went  to  Butte 
with  Mr.  Kuehn,  assisted  him  in  gathering  all  of  the 
data  necessary  to  make  the  report  and  in  making  the 
computations  upon  which  a  report  should  be  based.  No 
one  connected  with  the  Butte  &  Superior  Company, 
was,  to  my  knowledge,  acquainted  with  the  fact  that  I 
had  any  knowledge  of  ore  concentration  processes  until 
this  examination  was  completed.  At  the  completion 
of  the  examination,  Mr.  R.  M.  Atwater,  general  man- 
ager of  the  company,  arrived  in  Butte,  to  discuss  his 
findings  with  Mr.  Kuehn.  When  I  was*  introduced  to 
him,  he  told  me  that  he  had  met  H.  C.  Hoover  in  New 
York,  and  that  Hoover  had  told  him  that  I  was  on  the 
examination  and  was  familiar  with  concentration  pro- 
cesses. 
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By  Mr.  Williams:  Notice  is  given  for  mo- 
tion to  strike  out  the  first  sentence  of  the  answer, 
as  incompetent,  in  that  it  states  a  conclusion  ar- 
rived at  by  a  third  party. 

A  hke  notice  is  given  of  motion  to  strike  out 
the  third  sentence  of  the  answer  as  hearsay  and 
incompetent. 

A  like  notice  is  given  as  to  the  fourth  and  fifth 
sentences. 

A  Hke  notice  is  also  given  as  to  the  last  sentence 
of  the  answer. 
Q.  23.  What  caused  you  to  first  apply  flotation  treat- 
ment to  the  ore  of  the  Butte  &  Superior  Copper  Com- 
pany, either  experimentally  or  otherwise? 

A.  Mr.  H.  C.  Hoover  asked  me  to  determine  for  him 
if  the  ore  was  amenable  to  treatment  by  a  flotation 
process. 

By  Mr.  Williams:    Objected  to  as  relating  al- 
leged statements  made  by  a  third  party,  and  no- 
tice is  given  of  a  motion  to  strike  out  as  incompe- 
tent. 
Q.  24.     What  did  you  do  to  ascertain  whether  the 
Butte  &  Superior  ore  was  amenable  to  flotation  treat- 
ment? 

A.  1  had  a  local  foundry  in  Butte  make  a  test  ma- 
chine for  me  of  substantially  the  same  type  as  the  slide 
machine  which  we  perfected  in  London,  and  with  this 
machine  tested  the  ore. 

Q.  25.  Did  you  make  any  report  of  the  result  of 
your  test,  and  if  so,  to  whom? 
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A.  I  reported  the  results  of  my  tests  direct  to  Mr. 
H.  C.  Hoover. 

Q.  26.  Did  anyone  else  approach  you  for  informa- 
tion on  the  treatment  of  Butte  &  Superior  ores  by  the 
flotation  process? 

A.  Mr.  R.  M.  Atwater,  the  manager  of  the  property, 
asked  me  to  report  the  results  of  my  tests  to  him,  and 
Mr.  Kuehn,  who  had  made  an  examination,  wired  to 
me  from  New  York,  asking  me  to  send  him  the  results 
of  my  tests.  To  both  I  replied  that  my  results  would 
be  reported  only  to  Mr.  H.  C.  Hoover,  as  I  did  not 
know  what  were  the  details  of  the  negotiations  which  he 
had  on  with  the  company. 

By  Mr.  Williams:  Notice  is  given  of  a  motion 
to  strike  from  the  answer  the  reference  to  com- 
munications, unless  the  original  communications 
are  produced,  with  a  further  reservation  that  the 
communications  appear  to  be  fundamentally  in- 
competent. 

Q.  27.  Did  you,  at  a  later  date,  make  any  report  to 
the  Butte  &  Superior  Copper  Company  regarding  flo- 
tation treatment  of  its  ores? 

A.     I  did. 

Q.  28.  What  was  the  result,  if  any,  of  a  report  which 
you  so  made? 

A.  I  w^as  requested  by  the  company  to  install  an  ex- 
perimental machine  for  them  at  Basin,  Montana. 

Q.  29.   Did  you  install  such  a  machine? 

A.     I  supervised  the  installation  of  such  a  machine. 

Q.  30.    About  when  was  this  machine  first  operated? 
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A.     About  the  first  of  August,  1911. 

Q.  31.   Is  this  machine  still  in  existence? 

A.     It  is  not. 

Q.  32.    How  long  was  it  operated? 

A.  Intermittently  for  probably  between  one  and  two 
months. 

Q.  2)2>.  Will  you  explain  how  it  happened  to  be  de- 
stroyed ? 

A.  After  this  test  machine  had  proven  that  the  new 
process  which  I  had  worked  out  could  be  successfully 
employed,  a  larger  machine  was  built  and  this  one  was 
abandoned.  During  my  absence  from  the  plant,  the 
experimental  machine  was  dismantled,  as  it  was  desir- 
able to  send  parts  of  it  to  Butte,  to  be  used  in  equipping 
the  woodworking  shop  of  the  Butte  &  Superior  Mine, 
and  the  Basin  Reduction  Company,  owners  of  the  mill 
at  Basin,  were  desirous  to  have  the  room  occupied  by 
the  test  machine,  which  was  loaned  by  them  temporar- 
ily, made  again  available  for  their  uses. 

By  Mr.  Williams:  The  part  of  the  answer 
commencing  with  "as  it  was  desirable"  to  the  end 
of  the  answer  being  clearly  incompetent,  notice  is 
given  of  a  motion  to  strike  it  out. 

Q.  34.  Will  you  describe  the  construction  and  op- 
eration of  the  plant  built  at  Basin,  and  started  in  op- 
eration about  Aug.  1,  1911? 

A.  I  have  prepared  from  memory  a  rough  sketch 
of  this  plant,  which  is  lettered,  and  to  which  I  will  refer 
in  describing  the  plant.  The  plant  as  installed  and 
used  for  experimental  work  at  Basin  consisted  of  two 
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parts,  a  machine  known  to  the  operators  as  a  rougher 
machine,  and  generally  designated  on  the  sketch  as 
R.  M.,  and  a  secondary  or  cleaning  machine,  designated 
on  the  sketch  as  C.  M.  The  rougher  machine,  consist- 
ed of  six  agitating  compartments  and  three  overflow 
settling  boxes.  Five  of  these  agitating  compartments 
were  built  together  in  the  form  of  a  rectangular  box 
divided  by  partitions  into  compartments.  To  this  box 
were  attached  two  of  the  overflow  settling  boxes.  The 
remaining  portion  of  the  rougher  machine  consisted  of 
one  rectangular  agitating  compartment,  connected  with 
an  overflow  settling  box.  In  each  of  the  agitating 
compartments  an  impeller  suspended  and  attached  to  a 
vertical  shaft  was  provided  to  act  as  an  agitator.  The 
cleaner  machine  consisted  of  four  agitating  compart- 
ments and  two  overflovv^  settling  boxes.  Three  of  the 
agitating  compartments  were  built  together  in  the  form 
of  a  rectangular  box,  divided  into  three  sections  by 
partitions.  To  this  box  was  attached  one  of  the  over- 
flow settling  boxes.  The  remaining  portion  of  the 
cleaning  machine  consisted  of  one  rectangular  agitat- 
ing compartment  connected  with  an  overflow  settling 
box.  In  connection  Vv'ith  the  concentration  machine 
proper  were  used  two  pulp-thickening  tanks,  in  which 
the  pulp  to  be  treated  was  separated  from  as  much 
clear  or  nearly  clear  water  as  possible,  in  order  to  pre 
pare  it  for  flotation  treatment. 

Referring  to  the  sketch,  I  will  trace  the  passage  of 
the  ore  through  the  machine  and  pulp-thickeners  while 
being  treated.     The  material  to  be  treated,  which  con- 
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sisted  of  fine  portions  of  the  ore  removed  by  classifiers 
from  that  portion  of  the  ore  which  was  treated  by  other 
devices,  flowed  to  the  pulp  thickeners  through  the  thin 
pulp  launder  marked  T.  P.  L.  to  the  pulp-thickener 
designated  as  P.  T.  A  small  amount  of  sulfuric  acid 
was  added  to  the  pulp  as  it  flowed  to  the  pulp-thickener 
from  the  acid-pot,  A.  P.,  by  means  of  a  pipe,  the  flovv' 
being  regulated  by  the  acid-valve  A.  V'.  The  thickened 
portion  of  the  pulp,  which  was  to  serve  as  feed  for  the 
flotation  machine,  was  drawn  ofif  from  the  bottom  of 
the  pulp-thickeners  by  the  feed-valves  F.  V.  and  F.  V/, 
and  flowed  to  the  flotation  machine  through  the  feed 
launder  F.  F.  The  clear,  or  nearly  clear,  w'ater  flowed 
off  to  waste  over  the  end  of  the  pulp-thickener  marked 
C.  W.  O.  The  feed  launder  F.  L.  discharged  the  ore 
to  be  treated  into  the  agitation  compartment  A'.  Into 
this  compartment  live  steam  was  discharged  through 
the  steam-pipe  S.  P.,  and  red  oil  was  fed  from  the  oil- 
pipe  O.  P.  The  pulp,  after  being  agitated  in  A', 
flowed  through  an  aperture  into  A",  in  which  it  was 
further  agitated,  and  from  which  it  flowed  through  an 
aperature  into  A'',  in  which  it  was  further  agitated. 
From  A"^  the  pulp  flowed  through  a  practically  square 
opening  into  the  settling  box  designated  as  S.  B/. 
This  settling  box  was  so  attached  to  the  box  contain- 
ing the  agitating  compartments  that  the  partition  di- 
viding A"*  from  A^  was  opposite  the  center  of  the  set- 
tling box.  Over  the  discharge  lip  of  the  settling  box 
S.  B.\  floating  metalliferous  minerals  with  considerable 
free-flowing  w^ater   contaming  gangue  minerals   over- 
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flowed  continuously  into  the  launder  marked  R.  C.  L. 
That  portion  of  the  pulp  which  was  not  drawn  over 
the  discharge  lip  into  the  concentrates  launder  flowed 
from  the  overflow  settling  box  through  the  valve  V  to  a 
pipe  leading  to  a  pump  marked  Pump  1,  by  which  it 
was  elevated  and  discharged  into  the  agitating  compart- 
ment A^,  in  which  it  was  agitated  further,  and  from 
which  it  flowed  into  the  agitating  compartment  A^  for 
further  agitation.  From  A'"^  it  flowed  through  the  square 
opening  into  the  settling  box  S.  B.^,  from  the  overflow  lip 
of  which  the  floating  metalliferous  matter  with  consider- 
able free-flowing  water  containing  gangue  minerals  was 
continuously  discharged  into  the  rough  concentrate's 
launder.  Through  the  valve  V  that  portion  of  the  pulp 
which  was  to  be  further  treated  was  discharged  into  a 
pipe,  through  which,  by  means  of  an  hydraulic  elevator 
and  by  force  of  gravity,  it  flowed  into  the  agitating  com- 
partment A®,  from  which,  after  agitation,  it  was  dis- 
charged through  a  practically  square  aperture  into  the 
overflow  settling  box  S.  B.^,  from  the  discharge  lip  of 
which  was  discharged  the  last  portion  of  the  concentrate 
recovered  from  the  ore,  together  with  a  considerable 
amount  of  free-flowing  water  carrying  gangue  minerals 
in  suspension.  By  means  of  the  valve  V,  the  tailings 
were  discharged  to  w-aste.  The  concentrates  drawn  ofl" 
over  the  discharge  lips  of  the  settling  boxes  of  the  rough- 
er machine  flowed  to  a  pipe,  through  which  they  were 
forced  into  the  first  agitator  compartment  A^  of  the 
cleaner  machine  by  an  hydraulic  elevator.  After  agita- 
tion in  A^  they  passed  through  an  opening  into  A^,  and 
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thence  on  to  A^,  being  agitated  in  each  of  these  compart- 
ments, and  flowed  through  a  practically  square  opening 
into  the  settling  box  S.  B.  *.  Upon  the  surface  of  the 
water  in  this  overflow  settling  box,  the  concentrates  piled 
up  as  a  tenacious  froth  3  or  4  inches  thick.  The  water  in 
this  settling  box  was  maintained  at  such  a  level  by  the 
manipulation  of  the  valve  Y'"  that  no  free-flowing  water 
overflowed  from  it,  but  the  concentrates  piled  up  and 
flowed  over  the  discharge  lip  as  a  thick  mass  into  the 
clean  concentrate's  launder  C.  C.  L.  A  portion  of  the 
material  which  was  not  drawn  over  the  discharge  lip  was 
passed  on  to  the  agitating  compartment  A*"  through  the 
valve  V',  and  a  pipe  through  which  it  was  forced  by  an 
hydraulic  elevator.  After  being  reagitated  in  A*®,  the 
material  passed  through  a  practically  square  opening 
into  the  settling  box  S.  B.^.  When  the  amount  of  con- 
centrates forming  upon  the  surface  of  the  water  in  S. 
B.''  was  sufficient  to  allow  the  semi-dry  concentrates  to 
be  drawn  off  over  the  discharge  lip  without  any  free- 
flowing  water,  they  were  so  drawn  off  as  from  S.  B.'*. 
When  the  amount  forming  was  too  small  to  allow  this, 
no  concentrates  were  drawn  off  over  the  discharge  lip, 
the  whole  content  of  the  machine  being  discharged 
through  the  valve  V  into  a  pipe,  through  which  it  was 
forced  by  a  steam  jet  to  pump  1  and  returned  to  agitat- 
ing compartment  A''  for  further  treatment.  The  concen- 
trates produced  by  the  cleaner  machine  flowed  through  a 
pipe  to  pump  2,  by  which  they  were  discharged  into  the 
shipping  bin. 
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By  Mr.  Scott:  The  sketch  referred  to  by  the  wit- 
ness is  offered  in  evidence,  and  is  designated  as  "De 
fendant's   Exhibit    Hyde    Sketch   of    Experimental 
Machine." 

Adjourned  until  Thursday,  April  25,  1912,  at  10 
A.  M.,  at  the  same  place. 

Met  pursuant  to  adjournment.     Present,  counsel 
as  before. 

Direct  examination  of  James  M.  Hyde  contmued. 

Q.  35.  In  operating  the  experimental  machine  which 
you  have  referred  to,  how  did  you  determine  how  much 
oil  and  acid  to  use? 

A.  The  amounts  to  use  were  at  all  times  determined 
by  an  observation  of  the  results  obtained  and  by  varying 
the  flow  of  acid  and  oil  in  such  a  way  as  to  give  what 
were  apparently  the  best  results  obtainable. 

Q.  36.  Have  you  ever  found  any  better  means  of  reg- 
ulating the  amount  of  acid  and  oil  than  by  an  observation 
of  the  results  secured? 

A.  I  have  never  found  any  other  means  which  can  be 
made  use  of. 

Q.  37.  Did  you  ever  see  Mr.  Edward  H.  Nutter  in 
Montana  ? 

A.  I  have  met  Mr.  Edward  H.  Nutter  in  Montana  on 
two  different  occasions,  or  rather  at  two  different 
periods.  While  engaged  in  making  the  examination  of 
the  Butte  &  Superior  property  with  Mr.  Kuehn,  I  met 
Mr.  Nutter  in  Butte  on  a  number  of  occasions,  and 
later  met  him  at  Basin. 
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Q.  38.  At  the  times  that  you  met  Mr.  Nutter  at  Butte 
and  Basin,  was  he  there,  as  you  understood,  as  a  repre- 
sentative of  Minerals  Separation,  Limited,  or  Minerals 
Separation  American  Syndicate,  Limited? 

A.     On  both  occasions,  he  informed  me  that  he  was. 

Q.  39.  You  have  stated  that  you  at  first  refused  to 
make  a  report  to  the  Butte  &  Superior  Company  regard- 
ing the  treatment  of  their  ore,  but  that  you  finally  did 
make  such  a  report.  What  occurred  to  change  your  at- 
titude in  this  matter? 

A.  I  received  word  from  Mr.  H.  C.  Hoover  that  he 
was  not  to  participate  in  taking  up  the  bonds  to  be  issued 
by  the  Butte  &  Superior  Copper  Company,  that  conse- 
quently he  was  not  to  be  considered  in  the  matter  furth- 
er. I  was  informed  by  Mr.  R.  M.  Atwater,  general  man- 
ager of  the  Butte  &  Superior  Copper  Company,  that  his 
company  had  discussed  with  Mr.  Nutter  the  matter  of 
having  Minerals  Separation  or  the  Minerals  Separation 
American  Syndicate  take  up  the  matter  of  the  treatment 
of  the  Butte  &  Superior  ores,  but  he  had  decided  that  it 
would  be  impossible  for  them  to  do  business  together. 
He  requested  me  to  test  the  ore  and  to  tell  them  what 
could  be  done  in  the  matter  of  treating  it,  and  I  agreed 
to  make  a  report  upon  the  matter  to  them. 

O.  40.  When  in  England,  in  the  employ  of  Minerals 
Separation,  Limited,  did  you  witness  any  tests  made  with 
a  large  testing  apparatus  owned  by  Minerals  Separation? 

A.  I  saw  the  tests  which  have  previously  been  re- 
ferred to  as  being  made  in  South  Wales.  The  large  test 
machine  in  the  London  works  was  not  being  used  at  the 
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time  of  my  first  visit  to  England,  because  of  alterations 
which  were  being  made  in  the  plant.  During  the  period 
of  my  second  visit  to  England  tests  were  being  carried 
on  in  a  special  machine  devised  by  Mr.  Nutter,  which 
machine  I  saw  in  operation  one  or  more  times,  but  I  was 
informed  that  its  results  were  not  entirely  satisfactory. 

Q.  41.  Are  Mr.  H.  C.  Hoover  and  Mr.  T.  J.  Hoover 
related  to  each  other  ? 

A.     They  are  brothers. 

Q.  42.     How  long  have  you  known  them  ? 

A.  I  have  known  Mr.  H.  C.  Hoover  since  1891  or 
1892,  and  Mr.  T.  J.  Hoover  quite  intimately  since  1897. 

O.  43.  You  have  referred  to  a  U.  S.  patent  upon  a 
flotation  process.  When  and  how  did  you  come  to  in- 
vent the  process  described  in  this  patent? 

A.  I  take  it  that  you  refer  to  U.  S.  patent  1,022,085, 
and  shall  formulate  my  answer  accordingly. 

While  engaged  in  making  tests  upon  small  quantities 
of  the  ore  of  the  Butte  &  Superior  Copper  Company  in 
the  small  test  apparatus  which  I  had  made  at  the  foundry 
in  Butte  I  was  surprised  to  find  that  the  concentrates 
obtained  were  not  of  as  high  a  grade  as  I  had  anticipated 
from  a  careful  study  of  the  ore.  I  therefore  examined 
the  concentrates  and  found  that  they  contained  an  ap- 
parently considerable  amount  of  free  garigue  particles. 
The  thought  occurred  to  me  that  if  the  froth  which  was 
first  formed  was  retreated  by  itself,  it  would  be  possible 
to  disentangle  and  drop  out  a  considerable  portion  of  this 
worthless  material.  I  therefore  took  the  froths  obtained 
from  the  treatment  of  a  portion  of  the  ore  and  after 
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cleaning  out  the  small  test  machine  returned  these  froths 
to  the  machine,  together  with  a  sufficient  amount  of  wat- 
er, and  reagitated  the  mass  thoroughly.  The  bulk  of  the 
metalliferous  mineral  again  floated  and,  upon  assay,  was 
found  to  be  of  higher  grade  than  the  concentrates  which 
had  been  produced  by  the  procedure  which  I  had  pre- 
viously followed.  I  followed  this  matter  up,  and  found 
that  whereas  the  concentrates  produced  without  retreat- 
ment  would  contain  from  48  to  51  per  cent,  of  zinc,  it 
was  possible  to  raise  the  grade  by  retreatment  in  the 
small  test  machine  to  as  high  as  55  per  cent.  Conse- 
quently, when  I  came  to  build  a  test  machine  at  Basin,  I 
planned  for  a  machine  consisting  of  a  rougher  and 
cleaner,  and  planned  to  use  the  rougher  to  make  as  com- 
plete a  recovery  as  possible,  and  the  cleaner  to  raise  the 
grade  of  the  concentrates  as  high  as  possible. 

When  this  machine  was  installed  it  was  soon  apparent 
that  the  best  way  to  achieve  the  results  desired  was  to 
maintain  such  an  overflow  of  concentrates  and  free-flow- 
ing water  over  the  discharge  lip  of  the  overflow  settling 
boxes  of  the  rougher  as  would  insure  the  complete  and 
rapid  removal  of  all  metalliferous  mineral  matter  which 
rose  to  the  surface  of  the  water.  This  involved  the  over- 
flow with  the  concentrates  of  a  considerable  amount  of 
suspended  gangue  matter.  The  concentrates  on  the  sur- 
face of  the  overflow  settling  boxes  of  the  rougher  ma- 
chine were  usually  thin  and  light  colored.  It  was  found 
possible  to  pile  up  the  concentrates  upon  the  surface  of 
the  water  in  the  overflow  settling  boxes  of  the  cleaner 
machine  to  such  a  depth  that  the  water-level  could  be 
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kept  so  low  that  there  was  no  free  flow  of  water  over  the 
discharge  lip  but  a  constant  or  intermittent  sloughing 
over  of  a  thick  froth*icleaned  concentrates.  It  was 
soon  apparent  that  the  tailings  resulting  from  the  clean- 
ing operation  were  too  valuable  to  be  thrown  away  and 
an  arrangement  was  consequently  made  by  which  they 
could  be  carried  back  to  the  rougher  machine  and  fur- 
ther treated. 

As  it  was  found  very  difficult  under  the  conditions  met 
at  the  mill  to  produce  a  pulp  sufficiently  thick  to  be  ad- 
vantageously treated,  the  thought  occurred  to  me  that 
sulfuric  acid  might  advantageously  be  made  to  act  as  a 
coagulant  of  the  slimes  in  the  pulp-thickener,  and  there- 
by perform  a  useful  and  added  function.  This  was  tried 
and  was  found  successful.  The  process  as  covered  by  the 
patent  was  therefore  largely  developed  in  the  course  of 
these  experimental  operations,  the  matters  of  manipula- 
tion, etc.,  being  learned  during  the  first  few  days  in 
which  we  worked. 

Q.  44.  What  is  the  composition  of  the  ore  of  the  Butte 
&  Superior  mine  which  you  have  treated  by  a  flotation 
process  of  separation? 

A.  The  ore  varies  so  much  in  its  content  of  its  vari- 
ous constituents  that  it  is  impossible  for  me  to  give  you 
a  chemical  analysis  which  would  be  typical  of  the  whole 
mine.  Mineralogically,  the  ore  consists  of  zinc  blende,  a 
small  amount  of  galena,  varying  amounts  of  pyrite  and 
copper  minerals,  whcih  are  usually  very  small  in  quan- 
tity, quartz,  altered  granite,  in  which  most  of  the  fel- 
spars are  kaolinized,  and  rhodonite  and  rhodochrosite 
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(respectively  the  silicate  and  carbonate  of  manganese). 
The  principal  value  of  the  ore  is  due  to  its  content  of 
blende  or  zinc  sulfid. 

Q.  45.  In  your  experiments  with  the  Butte  &  Superior 
ores  have  you  made  any  observations  of  the  quantity  of 
oleic  acid  or  other  oil  used  in  different  experiments,  and 
if  so,  with  what  result  ? 

A.  I  have  experimented  in  my  small  test  machine, 
using  500-gram  charges  of  ore  with  amounts  of  oil  vary- 
ing from  .6  of  1  cc.  to  9  cc,  getting  very  satisfactory 
results  with  both  the  smaller  and  larger  amount  of  oil, 
the  oil  referred  to  being  the  impure  oleic  acid  or  red  oil 
used  in  the  experimental  plant  at  Basin. 

A  typical  test  with  the  use  of  a  very  small  amount  of 
oil  gave  results  as  follows:  The  pulp  treated  was  a 
sample  of  ore  from  the  mill  which  assayed  23.3  per  cent, 
zinc;  the  concentrates  obtained  from  treating  a  500- 
gram  portion  of  this  ore  weighed  204.9  grams  and  con- 
tained 52  per  cent,  of  zinc;  the  tailings  weighed  283.5 
grams  and  contained  2.2  per  cent,  of  zinc.  This  test  was 
carried  out  in  the  slide  test  machine,  using  2  cc.  of  a  50 
per  cent,  solution  of  sulfuric  acid  and  .65  cc.  of  oleic 
acid.  The  actual  recovery  of  zinc  in  this  case  amounted 
to  91.4  per  cent.  As  the  specific  gravity  of  the  impure 
oleic  acid  used  is  approximately  .9,  the  actual  weight  of 
impure  oleic  acid  used  was  .585  gram.  This  is  equivalent 
to  2.34  pounds  per  ton  of  ore. 

In  a  test  in  which  500  grams  of  ore  containing  20.3 
per  cent,  of  zinc  was  treated  in  the  small  test  machine 
with  9  cc.  of  oleic  acid,  1  cc.  of  concentrated  surfuric  acid 
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and  approximately  1700  cc.  of  water  at  a  temperature 
of  78°  Fahrenheit,  217  grams  of  concentrates  containing 
46.5  per  cent  of  zinc  were  obtained,  and  283  grams  of 
tailings  containing  .6  of  1  per  cent,  of  zinc.  The  weight 
of  impure  oleic  acid  used  in  this  case  was  8.1  grams, 
equal  to  a  rate  of  32.4  pounds  per  ton  of  ore.  This  is 
equal  to  1.62  per  cent,  on  the  weight  of  the  ore  or  5.3 
per  cent,  of  the  weight  of  the  metalliferous  mineral  con- 
tained in  the  ore.  The  percentage  of  recovery  of  zinc  in 
this  test  amounted  to  99.4  per  cent,  as  figured  from  the 
weight  of  concentrates  and  their  assay  value  and  as  98.4 
per  cent,  when  figured  by  subtracting  the  total  zinc  con- 
tent of  the  tailings  from  the  total  zinc  content  of  the  por- 
tion of  ore  treated. 

All  assays  quoted  by  me  in  discussing  these  tests  were 
made  by  W.  R.  Hocking,  of  Butte,  Montana. 

I  have  tested  the  ore  similarly  with  cotton-seed  oil, 
using  a  sample  which  I  obtained  from  the  Fair  Drug 
Company,  of  Butte,  Montana,  and  getting  phenomenally 
high  recoveries  with  amounts  varying  from  .27  of  a 
gram  to  18  grams  per  charge  of  500  grams  of  ore  or 
through  a  range  of  from  1.08  to  72  pounds  per  ton  of  ore. 

Using  .3  of  1  cc,  or  .27  gram,  of  cotton-seed  oil  in 
treating  a  500-gram  charge  of  ore  containing  21.3  per 
cent,  of  zinc,  I  obtained  concentrates  assaying  50.6  per 
cent,  zinc  and  tailings  assaying  1.3  per  cent  zinc.  The 
percentage  of  recovery  as  figured  by  formula,  was  96.3 
per  cent. 

Using  5cc.,  or  4.5  grams,  of  cotton-seed  oil  in  treating 
500^rams  of  ore  of  the  same  lot,  T  obtained  concentrates 
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containing  45.4  per  cent,  zinc  and  tailings  containing  .8 
of  1  per  cent,  of  zinc,  the  indicated  recovery  being  96.5 
per  cent. 

Using  10  cc,  or  9  grams,  of  cotton-seed  oil  in  treating 
500  grams  of  ore  of  the  same  lot,  I  obtained  concentrates 
containing  49.5  per  cent,  zinc  and  tailings  containing  ,7 
of  1  per  cent,  of  zinc,  the  indicated  recovery  being  98.1 
per  cent.  The  amount  of  oil  used  in  this  case  was  equal 
to  5.6  per  cent,  of  the  weight  of  metalliferous  mineral 
present  in  the  parcel  of  ore. 

Using  20  cc,  or  18  grams,  of  cotton-seed  oil  in  treat- 
ing 500  grams  of  ore  of  the  same  lot,  I  obtained  concen- 
trates assaying  51.5  per  cent,  of  zinc,  tailings  assaying  1 
per  cent,  of  zinc  and  an  indicated  recovery  of  97.2  per 
cent.  The  amount  of  oil  used  in  this  test  was  equal  to 
11.2  per  cent,  of  the  weight  of  metalliferous  minerals 
in  the  ore  treated. 

All  of  these  tests  with  cotton-seed  oil  were  made  upon 
a  sample  of  ore  containing  21.3  per  cent,  of  zinc.  In 
each  test  1  cc.  of  pure  sulfuric  acid  was  used,  and,  in  all 
cases,  the  concentrates  were  recovered  as  a  froth. 

By  Mr.  Williams:  Itisnotedthat  the  tests  above 
described  by  the  witness  not  having  been  made  in 
the  presence  of  opposing  parties,  the  observations 
and  conclusions  of  the  witness  are  objected  to  as 
not  the  best  evidence,  unless  an  opportunity  is  af- 
forded to  complainants  to  repeat  these  experiments 
by  supplying  the  complainants  with  sufficient  quan- 
tities of  the  ores  used  in  the  conditions  in  which 
they  were  used  in  these  experiments,  and  also,  if 
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necessary,  of  the  other  reagents.  With  this  reser- 
vation, no  objection  is  made  to  the  assay  figures 
upon  the  ground  that  the  man  who  made  the  as- 
says is  not  produced  as  a  witness. 

Q.  46.  About  how  much  rhodochrosite  does  the  mate- 
rial fed  to  the  flotation  plant  at  Butte  contain  ? 

A.     I  have  never  determined  what  the  amount  is. 

Q.  47.  Why  did  you  use  oleic  acid  in  the  test  in  the 
experimental  machine  at  Basin  in  preference  to  other 
oily  reagents  ? 

A.  When  I  commenced  to  test  the  Butte  &  Superior 
ore  I  investigated  the  sources  of  oil  supply  which  were 
available.  I  learned  that  the  only  oil  being  produced 
anywhere  in  the  vicinity  was  produced  by  Charles  T. 
Perry  &  Company,  of  Helena,  Montana,  at  their  soap 
and  candle  factory.  I  obtained  samples  of  the  mate- 
rial which  they  produced  and  marketed  under  the  name 
of  red  oil  and  tested  the  same.  I  also  obtained  from 
the  agency  of  the  Continental  Oil  Company  in  Butte 
samples  of  various  petroleum  oils  and  from  Armour  & 
Company,  samples  of  various  animal  oils.  T  determined 
that  Perry's  red  oil  was  more  satisfactory  than  other 
materials  available,  and  therefore  made  use  of  it.  It  is 
the  only  oil  produced  in  the  Rocky  Mountain  region,  with 
the  single  exception  of  some  petroleum  products,  which 
do  not  give  as  commercially  successful  results. 

Q.  48.  In  the  operation  of  the  experimental  machine 
at  Basin,  was  there  any  evolution  of  gas  from  the  pulp 
during  its  treatment?     ' 
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A.  Both  in  the  vicinity  of  the  pulp-thickeners  and 
the  flotation  machine,  a  decided  odor  of  hydrogen  sulfid 
was  evident. 

Q.  49.  To  what  did  you  attribute  the  evolution  of  hy- 
drogen sulfid? 

A.  I  attributed  the  evolution  of  hydrogen  sulfid  to 
the  reaction  of  sulfuric  acid  upon  the  very  finely-divided 
blend  or  zinc  sulfid  in  the  ore  being  treated.  This  odor 
is  frequently  very  pronounced  immediately  after  adding 
sulfuric  acid  when  making  tests  in  the  small  slide  test 
machine,  and  was  so  pronounced  around  the  large  ex- 
perimental machine  that  it  was  commented  upon  by  the 
workmen. 

Q.  50.  Is  the  odor  of  hydrogen  sulfid  of  such  a  char- 
acter or  quality  that  you  can  definitely  identify  it  there- 
by? 

A.  The  odor  of  hydrogen  sulfid  is  of  so  definite  a 
nature  that  it  can  very  easily  be  identified.  I  am  so  fa- 
miliar with  it,  from  the  use  of  this  gas  in  chemical  work, 
that  I  think  it  would  be  impossible  for  me  to  mistake  any 
other  odor  for  the  odor  of  this  gas. 

Q.  51.  In  your  work  with  the  flotation  process,  as 
you  have  described  it,  have  you  noted  any  evidence  of 
the  evolution  of  any  other  gas  than  hydrogen  sulfid? 

A.  In  all  of  the  small  'tests  which  1  have  made  in 
the  slime  machine,  there  has  been  a  loss  of  a  certain 
amount  of  ore  as  indicated  by  adding  together  the 
weight  of  the  concentrates  and  tailings  produced  and 
comparing  this  sum  with  the  weight  of  the  amount  of 
ore  treated.     This  loss  amounts  to  several  grams,  even 
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when  the  greatest  care  is  used  in  manipulation  to  avoid 
mechanical  losses,  and  it  has  seemed  to  me  that  to  ac- 
count for  it,  it  must  be  assumed  that  some  portion  of  the 
ore  is  dissolved  in  the  very  dilute  sulfuric  acid  solution 
in  which  the  pulp  is  treated.  The  most  soluble  constitu- 
ent of  the  Butte  &  Superior  ore  is  the  rhodochrosite  or 
manganese  carbonate.  If  any  of  this  were  dissolved, 
carbon  dioxide  would  be  evolved. 

Q.  51a.  According  to  your  observations  of  the  Butte 
&  Superior  ore,  is  the  amount  of  manganese  carbonate 
present  sufficient  to  account  for  the  loss  or  difiference  in 
weight  between  the  material  treated  and  the  weight  of 
the  concentrates  and  tailings  ? 

A.  I  have  no  definite  data  on  the  matter.  I  have  ex- 
amined many  car-loads  of  ore  as  received  at  the  mill 
and  have  never  seen  one  which  did  not  contain  rhodo- 
chrosite, which  is  very  conspicuous  because  of  its  pink 
color.  This  mineral  is  always  a  conspicuous  constitu- 
ent of  the  jig-concentrates,  and  it  and  the  allied  man- 
ganese mineral,  rhodonite,  are  undoubtedly  responsible 
for  the  2.99  per  cent,  of  manganese  found  by  Dr. 
Chandler  in  zinc  concentrates  said  to  be  from  Basin. 

O.  52.  In  what  physical  condition  is  the  oleic  acid 
delivered  to  vou  bv  Perry  &  Company  ? 

5\.  It  comes  to  us  m  drums  or  barrels  and  is  always 
in  a  solid  or  semi-solid  condition.  I  have  never  seen 
a  barrel  opened  in  which  it  was  sufficiently  fluid  so  that 
the  whole  content  of  the  barrel  could  be  poured  out 
through  the  bung-hole. 

Q.  53.     In  practicing  the  process  which  you  have  de- 
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scribed,  at  Basin,  is  the  oleic  acid  used  in  the  solid 
form? 

A.    It  is  not. 

Q.  54.    What  do  you  do  to  it  ? 

A.  It  is  heated  and  brought  into  a  fluid  condition  be- 
fore being  used. 

Q.  55.  Do  you  consider  it  necessary  to  reduce  the 
oleic  acid  to  a  fluid  condition  in  order  to  make  use  of  it 
in  the  flotation  process  ? 

A.    I  do. 

Q.  56.  Do  you  know  of  any  oil  flotation  process  that 
is  applicable  to  all  sulfid  ores,  or  is  it  your  observation 
that  different  ores  require  different  treatment,  or  that 
some  defy  any  treatment  by  this  process? 

A.  I  do  not  know  of  any  process  of  oil  concentration 
which  is  universally  applicable  to  all  sulfid  ores.  I 
have  attempted  to  work  out  a  successful  method  of 
treatment  of  ores  containing  very  finely-divided  chalco- 
cite,  copper,  sulfid,  trying  many  dift'erent  types  of  re- 
agents in  different  amounts,  without  being  able  to  get 
commercially  useful  results.  Many  mixed  sulfid  ores 
containing  sulfids  of  lead,  zinc,  iron  and  copper  can  be 
made  to  yield  tailings  very  free  from  sulfid,  but  the  re- 
sulting concentrate  containing  the  different  sulfids  men- 
tioned is  scarcely,  if  any,  more  easily  marketable  than 
the  crude  ore  from  which  it  has  been  concentrated.  My 
own  experience  is  that  there  are  comparatively  very  few 
ores  which  may  be  completely  successfully  treated  by  oil 
concentration  alone. 

Q.  57.   In  your  investigations  in  Mexico,  for  Minerals 
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Separation,  Limited,  did  you  find  ores  or  tailings  amen- 
able to  treatment  by  the  methods  contemplated  by 
Minerals  Separation,  Limited? 

A.  If  you  will  excuse  me,  I  prefer  not  to  answer  that 
question,  as  my  instructions  from  Minerals  Separation 
were  to  give  out  no  information  with  regard  to  the 
matters  investigated  while  in  their  employ. 

The  Examiner  notes  that  the  following  docu- 
ments referred  to  by  the  witness  in  his  answer  to  Q,  4 
are  marked  for  identification  as  follows : 

Cable  Hoover  to  Hyde,  January  18,  1910. 
Letter  Minerals  Separation  to  Hyde,   March  2, 
1910. 

And  that  the  following  documents  referred  to  by 
the  witness  in  his  answer  to  O.  17  are  marked  for 
identification  as  follows: 

Letter  Minerals  Separation  to  Hyde,  November 
23,  1910. 

Cable  Minerals  Separation  to  Hyde,  December  8, 
1910. 

Copy  Cable  Hyde  to  Minerals  Separation,  Decenn- 
ber9,  1910. 

Copy  Memorandum  re  the  Managership  of  Min- 
erals Separation  American  Syndicate,  Limited. 

And  the  following  document  referred  to  by  the 
witness  in  his  answer  to  Q.  18: 

Letter  Minerals  Separation  to  Hyde,  February  I, 
1911. 

Direct  Examination  closed. 
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Not  waiving  the  objections  and  notices  heretofore 
stated  and  given. 

X-Q.  58.  You  have  stated  that  you  are  the  defendant 
in  this  suit.  Is  it  a  fact  that  you  are  paying  the  ex- 
penses of  the  defense  of  this  suit,  or  is  some  one  else 
paying  or  contributing  to  the  payment  of  these  ex- 
penses, and,  if  so,  who  is  thus  contributing  or  paying 
these  expenses  ? 

By  Mr.  Kremer:  We  object  to  the  question  last 
interposed  for  the  reason  that  it  is  improper  cross- 
examination,  has  no  bearing  upon  the  issues  in  this 
case  and  seeks  to  elicit  no  testimony  which  can  in 
any  way  bear  upon  the  issues  in  the  case,  and  is  in- 
competent for  all  purposes,  for  the  further  reason 
that  the  question  is  directed  to  the  personal  affairs 
of  the  defendant,  and  is  frivolous  in  so  far  as  this 
action  is  concerned,  and  cannot,  under  any  view  of 
this  case,  be  considered  as  directed  to  the  merits  of 
the  case,  and  for  the  further  reason  that  it  is  such 
a  question  as  falls  within  the  rules  of  this  court  pro- 
viding penalties  for  the  asking  of  same,  and,  at  the 
time  of  interposing  this  objection,  we  desire  to  state 
that  if  this  question  is  pursued,  we  shall  be  compelled 
to  ask  the  court  to  invoke  the  rule  above  referred  to 
and  so  made  and  provided  as  to  prevent  the  asking  of 
such  questions  during  the  taking  of  testimony  under 
such  conditions  as  this  testimony  is  here  taken. 
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By  Mr.  Williams:  It  is  submitted  that  it  is  rele- 
vant and  material  whether  or  not  the  defendant  has 
others  in  privity  with  him  in  the  defense  of  this 
suit,  more  especially  as  the  circumstances  suggest 
the  fact  that  the  Butte  &  Superior  Copper  Com- 
pany, Limited,  is  in  privity  with  this  defendant.  It 
is  further  submitted  that  the  complainants  are  en- 
titled to  know  whether  or  not  such  privity  exists, 
especially  as  the  fact  is  of  paramount  importance 
in  the  enforcement  of  any  orders  that  this  court 
may  make.  No  privilege  appearing,  an  answer  to 
the  question  is  insisted  upon. 

By  Mr.  Kremer:  Realizing  that  arguments  have 
no  place  upon  the  record  at  this  time,  but  being 
mindful  of  the  fact  that  Butte  &  Superior  Copper 
Company,  Limited,  is  not  made  a  defendant  in  this 
action,  and  of  the  fact  that  counsel  for  complain- 
ants is  likewise  aware  of  this  fact,  having  drawn  the 
bill  of  complaint  herein,  and  also  realizing  that  this 
court  can  and  will  find  means  of  enforcing  its  orders 
and  its  rules,  we  renew  our  objections  and  again 
assert  that  the  matter  will  be  presented  to  the  court 
in  the  manner  indicated,  for  under  these  conditions 
testimony  cannot  be  sought  solely  for  the  purpose  of 
use  other  than  in  the  pending  cause. 

A.  I  am  paying  the  expenses  of  the  defense  of  this 
suit  with  the  exclusive  right  to  use  in  the  Butte  district 
the  process  covered  by  my  U.  S.  patent  1,022,085,  that 
exclusive  right  being  granted  to  the  Butte  &  Superior 
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Copper  Company  for  such  sum  of  money  as  is  necessary 
to  cover  the  expenses  involved  in  the  defense  of  this 
suit. 

X-Q.  59.  By  whom  have  you  been  employed  as  con- 
sulting engineer  ? 

A.  By  the  Guanajuato  Consolidated  Mining  &  Mill- 
ing Company  of  Guanajuato,  Mexico,  and  the  Oroya 
Exploration  Company,  of  London  and  Australia. 

X-Q.  60.  During  what  period  were  you  employed  by 
the  Guanajuato  Consolidated  Mining  &  Milling  Com- 
pany as  consulting  engineer  ? 

A.  I  have  not  the  exact  date  at  hand,  but  I  believe 
that  it  was  during  the  year  1905. 

X-Q.  61.  During  what  period  were  you  employed  by 
the  Oroya  Exploration  Company,  as  consulting  en- 
gineer? 

A.  I  did  special  consulting  work  for  the  Oroya  Ex- 
ploration Company  in  the  month  of  February,  1911. 

X-Q.  62.  By  whom  were  you  employed  as  a  valuer 
of  mines? 

A.  I  went  to  Mexico  in  1905  or  1906  for  Bewick, 
Moreing  &  Company,  of  London,  England,  where  I 
worked  with  Mr.  T.  J.  Hoover  for  a  short  period,  in 
searching  for  mining  ventures,  my  work  consisting 
largely  in  sampling  and  figuring  the  value  of  mines. 
The  work  which  I  did  in  Butte,  Montana,  for  Hayden, 
Stone  &  Company  was  of  this  nature,  and  the  work 
done  for  Minerals  Separation,  Limited,  was  also  of  this 
nature.  I  have  also  done  casual  work  of  this  type  on 
small  properties  in  California,  Nevada  and  Oregon. 
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X-Q.  63.  By  whom  and  when  were  you  employed  as 
superintendent  of  mines  and  mills? 

A.  In  the  year  1907  I  was  for  a  period  superintend- 
ent of  the  mill  of  the  Canyon  Milling  Company,  at  Man- 
hattan, Nevada,  and  also  of  the  mill  and  mines  owned 
or  controlled  by  the  Manhattan  Ore  Reduction  and  Re- 
fining Company,  of  Manhattan,  Nevada. 

X-Q.  64.  When  did  you  graduate  from  the  depart- 
ment of  geology  and  mining  of  the  Leland  Stanford, 
Jr.,  University? 

A.    In  1901. 

X-Q.  65.    What  degree  did  you  receive  ? 

A.    The  degree  of  Bachelor  of  Arts. 

X-Q.  66.  When  were  you  professor  of  mining  and 
metallurgy  in  the  University  of  Oregon? 

A.  During  the  academic  years  1902  and  1903,  1903 
and  1904,  1904  and  1905. 

X-Q.  67.  What  members  of  the  board  of  directors 
of  Minerals  Separation,  Limited,  endeavored  to  per- 
suade you  to  give  them  a  contract  for  two  years  of 
your  time,  as  referred  to  by  you  in  your  answer  to 
0.4? 

A.  Dr.  Gregory,  Mr.  Francis  Gibbs  and  Mr.  John 
Ballot/,  chairman  of  the  company,  Mr.  Ballot  being  so 
insistent  upon  the  matter  that  Mr.  Gibbs  and  Mr.  Greg- 
ory finally  counseled  him,  in  my  presence,  to  push  the 
matter  no  further. 

X-Q.  68.  You  have  produced  a  letter  dated  March 
2,  1910,  and  addressed  to  you,  from  Minerals  Separa- 
tion, Limited;  I  now  show  you  a  letter  dated  March  3, 
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1910,  and  ask  you  if  this  is  your  letter  in  reply  and  ac- 
ceptance of  the  employment  tendered  in  the  letter  pro- 
duced by  you  ? 
A.    It  is. 

The  Examiner  notes  that  the  letter  identified  by 
the  witness  is  marked  for  identification  "Hyde  Ac- 
ceptance, March  3,  1910." 

X-Q.  69.  I  note  that  this  letter  refers  to  cable  mes- 
sages between  Mr.  T.  J.  Hoover  and  yourself,  dated 
January  18.  20,  21  and  24,  1910.  You  have  produced  a 
cable  message  dated  January  18,  1910.  I  now  produce 
a  cable  message  dated  January  20,  1910,  with  a  trans- 
lation written  thereon.  Are  these  two  documents  the 
first  two  of  the  cable  messages  referred  to  in  that  letter? 

A.  1  cannot  absolutely  identify  this  from  memory. 
1  have  no  copy  of  it  in  my  files  which  are  at  hand. 

X-Q.  70.  Have  you  any  reason  to  doubt  that  this  is 
not  the  message  which  you  sent  on  January  20,  1910,  to 
Mr.  T.J.  Hoover? 

A.     I  have  not. 

X-Q.  71.  The  next  cable  message  referred  to  is  dated 
January  21,  1910,  and  was  sent  to  you.  My  copy  of 
this  message  says  "£100  will  be  telegraphed  if  you  can 
leave  during  next  week."  Can  you  produce  this  cable 
message  ? 

A.  T  do  not  think  I  can  from  the  files  which  are  at 
hand.  These  messages  came  to  me  while  I  was  in  San 
Diego,  California,  and  in  the  hurry  of  getting  away  I 
believe  they  were  left  with  papers  w^hich  were  stored 
there. 
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The  Examiner  notes  that  no  objection  is  made  to 
the  marking  for  identification  of  the  cable  message 
produced  in  answer  to  X-Q.  69  as  ''Cable  Hyde  to 
Hoover,  January  20,  1910,"  and  the  marking  of  the 
copy  of  the  message  referred  to  in  X-Q.  71  as  "Copj 
Cable  Hoover  to  Hyde,  January  21,  1910,"  and  the 
marking  of  a  cable  message  now  produced  dated 
January  24,  1910,  as  "Cable  Hyde  to  Hoover,  Janu- 
ary 24,  1910,"  and  to  the  use  of  these  documents  in 
evidence  with  the  same  force  and  effect  as  if  the 
witness  had  identified  them,  it  being  understood 
that  the  translation  of  the  code  words  therein  con- 
tained is  in  substance  correct. 

Adjourned  until  Friday,  April  26,  1912,  at  10 
A.  M.,  same  place. 

Met  pursuant  to  adjournment. 

Cross-examination  of  James  M.  Hyde  continued: 

X-Q.  72.    From  the  letter  marked   for  identification 

"Letter  Minerals  Separation  to  Hyde,  November  23, 

1910,"  which  you  have  produced,  I  quote  the  following: 

"After  attending  to  the  above  matters,  please  pro- 
ceed to  Butte,  Montana,  and  there  go  into  the  Zinc 
situation  with  the  same  minute  care  which  has  at- 
tended your  investigations  of  the  various  fields  in 
Mexico.  Also  test  the  tailings  and  various  products 
you  can  secure  from  the  copper  mines  and  mills,  say 
as  little  about  your  connection  as  is  consistent  with 
getting  information." 
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Was  not  the  Butte  &  Superior  Copper  Company  an  im- 
portant element  of  the  zinc  situation  in  Butte,  Montana? 

A.  To  the  best  of  my  knowledge  and  memory,  the 
name  of  the  Butte  &  Superior  Copper  Company  had 
never  been  mentioned  to  me  by  anyone  connected  with 
Minerals  Separation,  Limited.  I  do  not  doubt  that  they 
knew  of  that  property  and  of  Senator  Clark's  adjoining 
property,  from  which  zinc  concentrates  were  being  ship- 
ped to  Beer,  Sondheimer  &  Company  for  treatment, 
through  Beer,  Sondheimer  &  Company  who  were  asso- 
ciated with  them  in  the  Mexican  syndicate,  in  whose  be- 
half I  had  been  retained  to  give  my  services  for  one  year 
exclusively  in  searching  for  ventures  in  Mexico.  These 
two  properties  are  an  important  feature  of  the  zinc 
situation  at  Butte. 

X-Q.  7Z.  As  a  matter  of  fact,  the  mines  at  Butte  are 
principally  copper,  and  the  two  properties  that  you  have 
mentioned  are  about  the  only  zinc  mines.  This  is  true, 
is  it  not? 

A.  The  properties  which  I  have  mentioned  are  the 
most  important  producers  of  zinc  in  the  Butte  district, 
in  which,  until  the  last  year  or  two,  no  attempt  had  been 
made  on  a  large  scale  to  make  use  of  the  zinc  ores  which 
occur  in  great  quantity  in  a  number  of  properties.  In 
the  Butte  &  Superior  mine  and  Senator  Clark's  Elm 
Orlu  mine,  which  is  the  mine  I  have  referred  to  in  my 
answer  to  the  previous  question,  the  zinc  ore  is  of  greater 
purity  than  in  other  parts  of  the  district,  but  in  one  sec- 
tion of  the  district  I  understand  that  practically  all  of 
the  mines  contain  considerable  zinc,  and  I  am  informed 
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by  the  officers  of  the  Amalgamated  Copper  Company 
that  many  of  the  large  copper  producers  contain  notable 
amounts  of  zinc-bearing  ore  of  such  grade  that  they 
should  ultimately  be  large  contributors  to  the  zinc  out- 
put of  the  camp.  It  is  my  private  belief  that  Butte  will 
eventually  become  as  important  a  factor  in  the  zinc  in- 
dustry of  the  country  as  it  is  now  in  the  copper  industry. 

X-Q.  74.  Please  compare  the  documents  which  you 
produced  as  a  copy  of  your  "Memorandum  re  the  Mana- 
gership of  Minerals  Separation  American  Synr^'cate, 
Limited,"  the  two  documents  which  have  been  sent  to 
me  from  the  files  of  the  complainants,  marked  by  me  A 
and  B,  and  advise  me  which  of  these  documents  repre- 
sents your  memorandum  as  submitted  to  the  director? 
of  the  complainant  company? 

A.  After  comparing  the  papers  which  you  hand  me,  I 
note  that  there  are  differences  between  them  and  that 
the  copy  which  you  present  marked  A  is  not  signed,  as 
[  believe  was  the  final  copy,  or  rather  original,  which  ] 
presented  to  Minerals  Separation,  and  that  the  copy 
which  I  produced  bears  amendations  which  it  is  my 
memory  were  a  part  of  my  final  communication  upon 
this  subject.  I  therefore  conclude  that  the  copy  which  1 
have  produced  is  a  true  copy  of  my  communication  to 
the  company  upon  this  subject. 

The  Examiner  notes  that  the  documents  which 
were  produced  in  propounding  the  last  question  are 
marked  for  identification  "A"  and  "B,"  respectively. 

X-Q.  75.    Upon  comparing  the  document  marked  "B" 
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with  the  copy  of  the  memorandum  produced  by  you,  they 
appear  to  be,  in  their  typewritten  parts,  identical,  but 
the  document  marked  *'B"  contains  several  blue-pencil 
deletions  and  a  few  black-pencil  amendments.  What  is 
your  recollection  as  to  these  deletions  and  amendments, 
and  by  whom  were  they  made  ? 

A.  My  memory  is  that  this  communication  was  dis- 
cussed with  Mr.  Francis  Gibbs,  Jr.,  of  the  Board  of  Di- 
rectors, and  that  certain  changes  from  the  ori^nal  draft 
were  suggested  by  him  as  likely  to  make  the  communica- 
tion more  acceptable  to  the  financial  associates  of  Min- 
erals Separation,  Limited,  in  the  American  Syndicate. 
I  recognize  that  the  pencil  handwriting  on  these  sheets 
is  not  my  own  and  presume  that  the  pencil  handwriting 
was  placed  there  by  Mr.  Gibbs. 

X-0.  76.  I  now  show  you  a  letter  apparently  signed 
by  you,  dated  January  17,  191 1,  and  ask  you  if  you  iden- 
tify this  as  the  letter  delivered  by  you  to  Minerals  Sepa- 
ration American  Syndicate,  Limited,  withdrawing  your 
memorandum  "re  the  Managership,"  and  expressing 
your  unwillingness  to  contract  with  the  company  for 
another  year? 

A.  As  I  have  in  my  file  an  exact  copy  of  this  letter 
and  as  the  letter  produced  by  you  is  apparently  signed 
by  my  handwriting,  I  take  it  to  be  the  original  letter 
which  I  presented  to  the  company. 

The  Examiner  notes  that  the  letter  referred  to  is 
marked  for  identification  "Letter  Hyde  to  Minerals 
Separation  American  Syndicate,  January  17,  1911.'' 
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X-Q.  77.  In  your  answer  to  Q.  4,  in  paragraph  begin- 
ning "I  stated  to  them,"  and  ending  "mutually  agreed 
upon,"  you  state  the  reasons  which  led  you  to  consider  it 
undesirable  to  make  a  contract  for  more  than  one  year's 
time.  To  whom  and  in  whose  presence  were  these  state- 
ments made  ? 

A.  It  is  my  memory  that  those  reasons  were  given  to 
one  or  more  of  the  following  persons  Mr.  John  Ballot, 
Dr.  Gregory  and  Mr.  i^rancis  Gibbs,  Jr.,  directors  of 
Minerals  Separation,  Limited.  I  think  I  also  stated  them 
to  Theodore  J.  Hoover,  who  was  at  that  time  the  com- 
pany's Consulting  Engineer,  and,  if  I  am  not  mistaken, 
General  Manager. 

X-Q.  78.  l^or  how  long  a  period  after  March  3,  1910, 
did  you  remain  in  England  ? 

A.  To  the  best  of  my  recollection  until  the  8th  or  9th 
of  April  of  the  same  year. 

X-Q.  79.    And  then  where  did  you  go? 

A.     I  then  proceeded  to  New  York. 

X-Q.  80.  And  during  what  period  did  you  collaborate 
with  Mr.  T.  J.  Hoover  in  the  production  of  the  slide 
machine  ? 

A.  During  the  period  in  which  I  was  in  London.  My 
departure  from  London  was  delayed  by  waiting  for  the 
slide  machine  to  be  built  according  to  our  first  design,  to 
be  tested  and  then  slightly  modified. 

X-Q.  81.  What  equipment  for  testing  ores  did  you 
have  during  your  work  in  Mexico  ? 

A.  My  equipment  for  testing  ores  while  in  Mexico 
consisted  of  one  or  more  slide  machines  sent  to  me  from 
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London  and  such  dishes,  stoves,  etc.,  as  I  purchased  in 
places  where  I  worked,  together  with  a  small  balance  and 
miscellaneous  small  supplies  purchased  in  El  Paso, 
Texas,  and  such  small  motors  as  i  was  able  to  make  use 
of  in  places  where  I  worked. 

X-y.  82.  Did  you  make  any  bottle  tests  while  in  Mex- 
ico, using  oil,  acid  and  water,  and  finely-ground  ore,  and 
nothing  else  ? 

A.  it  IS  my  recollection  that  I  did,  although  1  have 
never,  while  with  Minerals  Separation,  made  very  many 
tests  of  that  type,  as  1  had  the  means  at  hand  for  doing 
quantitative  work. 

X-Q.  83.  A  bottle  test  such  as  I  have  described  is 
rather  crude  and  inconclusive,  is  it  not? 

A.  With  proper  manipulation,  it  is  practically  abso- 
lutely conclusive  as  to  whether  or  not  the  sulfid  contents 
of  an  ore  can  be  made  to  float.  In  fact,  this  test  was 
held  in  so  high  esteem  by  Minerals  Separation,  Limited, 
that  Mr.  T.  J.  Hoover,  their  chief  technical  adviser,  as- 
sured me  that  it  was  useless  for  me  to  burden  myself 
with  heavy  test  apparatus,  because  this  test  would  al- 
ways give  such  an  indication  of  what  could  be  done  with 
an  ore  that  it  was  a  safe  guide  as  to  whether  or  not  an 
ore  tested  by  it  was  worthy  of  further  investigation  and 
that  it  would  be  a  saving  of  time  to  rely  upon  the  Lon- 
don test  works  to  make  all  quantitative  tests,  but  in 
deference  to  the  wishes  of  the  Board  of  Directors  that  I 
should  be  able  to  report  as  to  quantitative  results  ob- 
tained in  the  field, we  considered  itw^orthwhile  to  devise 
and  make  field  use  of  the  slide  test  machine.      I  believe 
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it  possible  to  so  manipulate  this  test  as  to  get  a  fair  idea 
of  the  probable  percentage  of  recovery  to  be  obtained 
with  treatment  of  an  ore  by  froth  flotation. 

X-Q.  84.  Is  the  test  which  I  have  described,  in  which 
nothing  is  added  to  the  finely-ground  ore  except  water, 
oil  and  acid,  the  bottle  test  which  you  have  said  you 
recognized  to  be  the  exact  test  given  by  Froment  in  his 
British  patent  12,778  of  1903  ? 

A.     With  the  exception  that  this  test  is  carried  on  in 
a  bottle,  whereas  the  test  given  by  Froment  was  carried 
on  in  a  test  tube,  a  difference  of  no  importance,  I  con- 
sider the  tests  to  be  absolutely  identical  in  the  case  of 
the  Butte  &  Superior  ore  or  any  ore  carrying  soluble 
carbonates,  or  any  minerals  upon  which  sulfuric  acid 
may  react  with  the  formation  of  gas,  as  it  does  in  the 
case  of  the  Butte  &  Superior  ore  on  the  finely-divided 
zinc  sulfid.  Further,  as  Froment  states  that  a  gas  of  any 
kind  may  be  liberated  in  the  water  or  in  the  pulp,  I  be- 
lieve that  it  would  be  impossible  to  carry  out  this  test  in 
the  presence  of  a  small  amount  of  oil  without  entraining 
an  amount  of  air  with  the  oil  which  would  surcharge  the 
water  with  air,  a  certain  portion  of  which  air  would  not 
only  be  freed  but,  in  a  strict  sense,  absolutely  liberated, 
in  the  pulp  when  agitation  ceased,  and  the  mass  was  al- 
lowed to  come  to  a  quiet  condition.     As  stated  by  Mr. 
Nutter  in  his  testimony,  the  entraining  of  air  commences 
when  the  water  surface  is  broken  and  coincidently  with 
the  breaking  up  and  mixing  through  a  wet  pulp  of  oil 
which  may  be  present.     I  have  repeatedly  shaken  up 
water  in  a  bottle  or  test  tube  with  a  drop  of  oil  and  have 
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always  found  that  the  mass  becomes  milky  white  from 
the  inclusion  of  air,  which  air  continues  to  separate  from 
the  water  for  a  considerable  period  after  the  agitation 
has  ceased. 

X-Q.  85.  Now  assume  a  bottle  test  such  as  I  have  de- 
scribed with  an  ore  not  carrying  soluble  carbonates  or 
any  mineral  on  which  sulfuric  acid  will  react  with  the 
formation  of  gas,  would  such  a  test  be  the  exact  test 
given  by  Froment  in  his  British  patent  12,778  of  1903? 

A.  I  am  not  able  for  the  moment  to  call  to  mind  any 
ore  which  would  be  amenable  to  treatment  by  a  so-called 
froth  flotation  process  which  would  not  contain  constitu- 
ents which  would  be  reacted  upon  by  sulfuric  acid.  That 
zinc  sulfid,  as  the  mineral  blende,  when  finely  ground  is 
acted  upon  by  sulfuric  acid  with  the  formation  of  hydro- 
gen sulfid,  has  already  been  stated.  It  is  my  belief  that 
the  other  sulfids  which  it  is  possible  to  float  as  a  froth 
are  also  so  reacted  upon,  and  I  should  consider  that  if 
the  metalliferous  minerals  contained  in  an  ore  were  by 
such  a  bottle  test  made  to  float  as  a  froth  the  presence  of 
the  froth  of  which  gas  is  an  essential  constituent  would 
indicate  that  gas  had  been  liberated  in  the  mass  during 
or  after  agitation.  I  would  consider  that  any  test  such 
as  you  mention  which  produced  a  froth  containing  metal- 
liferous minerals  would  be  such  a  test  as  that  cited  by 
Froment  in  the  patent  referred  to. 

X-Q.86.  And  you  had  in  mind,  did  you  not,  in  answer- 
ing the  last  question,  the  very  highly  dilute  condition  of 
the  sulfuric  acid  in  the  bottle  tests  which  produce  a  satis- 
factory mineral  froth  ? 
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A.  The  bottle  test,  as  I  have  seen  it  used  by  Minerals 
Separation,  always  included  the  use  of  a  few  drops  of 
sulfuric  acid,  which  is  exactly  what  Froment  calls  for, 
and  was  in  that  point  always  identical  with  his  specifica- 
tions, and,  further,  the  solvent  effect  of  the  sulfuric  acid 
was  always  made  more  pronounced  than  he  specifically 
calls  for  by  using  a  warm  solution  for  the  test.  It  is  a 
well-established  and  commonly-known  fact  that  warm 
solutions  of  acid  are  more  active  as  solvents  than  are 
cold  ones.  As  no  definite  specification  was  made  in  your 
previous  question  as  to  the  amount  of  sulfuric  acid  used 
or  the  quantity  of  water  or  ore  to  which  it  was  added,  I 
assume  that  you  were  referring  to  the  test  as  ordinarily 
made  by  the  technical  assistants  of  Minerals  Separation, 
Limited. 

X-Q.  87.  And  by  yourself,  I  take  it,  when  you  were 
working  for  them? 

A.  In  such  tests  as  I  made  while  in  the  employ  of 
Minerals  Separation,  Limited,  I  used  such  an  amount  of 
sulfuric  acid  as  was  required  to  give  a  result  with  the  ore 
being  tested,  never  measuring  the  amount  with  great 
care,  but  adding  sulfuric  acid  until  agitation  either  gave 
a  froth,  or  until  I  was  convinced  that  the  ore  being  treat- 
ed would  not  yield  a  froth. 

X-Q.  88.  In  the  flotation  separation  apparatus  used 
by  you  at  Basin,  Montana,  w^hat  percentage  of  sulfuric 
acid  was  employed  in  the  pulp  solution  which  was  fed  to 
the  first  agitating  box. 

A.     I  have  no  absolutely  definite  information  upon 

this  point. 
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X-Q.  89.  What  was  the  consumption  of  sulfuric  acid 
l»er  ton  of  ore  treated,  on  the  average? 

A.  I  never  had  any  absolutely  reliable  information 
as  to  the  exact  tonnage  of  ore  which  was  being  treated, 
and  can  therefore  not  give  absolutely  reliable  informa- 
tion with  regard  to  the  average  consumption  of  sulfuric 
acid  per  ton  of  ore  treated. 

X-Q.  90.  Is  it  not  a  fact  that  the  cost  of  the  sulfuric 
acid  is  an  essential  element  in  determining  the  commer- 
cial value  of  such  a  process  as  you  used? 

A.  It  is,  but  the  conditions  under  which  the  opera- 
tions were  carried  out  at  Basin  were  such  that  it  was 
not  possible  there  to  determine  the  actual  commercial 
▼alue  of  the  process  as  practised. 

X-Q.  91.  What  is  your  present  knowledge  as  to  the 
cost  or  consumption  of  sulfuric  acid  per  ton  of  ore  in 
this  process  ? 

A.  From  reports  prepared  by  Mr.  Smith,  who  was 
taking  samples  while  tests  were  being  run  with  the  ex- 
perimental machine,  it  was  indicated  that  the  consump- 
tion of  sulfuric  acid  amounted  to  from  a  quarter  to  a 
half-pound  per  ton  of  ore  treated,  when  it  was  used  in 
the  particular  way  indicated  in  my  patent  and  practised 
at  Basin,  that  is,  by  being  added  previous  to  the  thicken- 
ing of  the  pulp. 

The  reason  I  have  referred  to  the  information  as  not 
absolutely  reliable  was  because  the  calculations  as  to 
tonnage  were  based  upon  the  weight  of  quart  samples 
of  the  feed  pulp  which  were  taken  from  time  to  time, 
as  was  also  the  number  of  gallons  per  minute  flowing 
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through  the  plant.  The  percentage  of  solids  in  the  feed 
was  determined  by  reference  to  a  chart  prepared  by 
Smith,  giving  the  percentage  of  solids  in  a  quart  of 
pulp  for  different  weights  of  the  quart  of  pulp.  The 
chart  and  method  have  since  been  demonstrated  to  be 
so  unreliable  that  no  common  factor  even  can  be  used 
for  corrections  of  its  errors  and  the  reports  based  upon 
such  observations  are  so  inaccurate  as  to  be  unworthy 
of  consideration  as  evidence. 

X-Q.  92.  What  treatment  was  the  ore  subjected  to 
prior  to  the  entrance  of  the  pulp  into  the  pulp  thick- 
ener, as  you  have  designated  it? 

A.  The  crude  ore  coming  from  the  mill  was  elevated 
to  ore  bins  and  fed  through  a  jaw-crusher  of  the  Blake 
type.  From  this  it  passed  to  a  revolving  trommel  or 
screen,  water  being  added  to  it  at  this  point.  Follow- 
ing the  usual  mill  procedure,  it  passed  through  various 
stages  of  crushing  and  screening,  rolls  being  used  for 
the  finer  stages  of  the  crushing,  until  it  was  all  suffi- 
ciently fine  to  pass  through  a  screen  having  apertures 
of  seven  millimeters  diameter.  It  was  then  roughly 
classified,  the  slimes  being  sent  to  Callow  cones  to  be 
thickened,  the  coarser  portion  of  the  ore  passing  to  Foust 
jigs  in  which  the  coarser  parts  of  the  free  mineral  was 
removed  from  the  poorer  portion  of  the  ore  and  recov- 
ered as  coarse  concentrate,  two  of  these  jigs  being  used 
in  sequence,  the  rougher  making  rough  concentrates 
and  the  cleaner  making  clean  concentrates.  The  tailings 
from  both  of  these  jigs  were  further  crushed  by  rolls 
until  the  whole  product  v/as  passed  through  a  screen  hav- 
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ing  an  aperture  of  2^4  millimeters.  This  material  was 
then  classified  roughly,  the  fine  slimes  being  sent  to  the 
Callow  cones  to  be  thickened,  the  sands  being  sent  to 
other  Foust  jigs,  which  removed  a  certain  amount  of 
the  free  mineral  as  a  sand  concentrate.  The  tailings 
from  these  jigs  being  further  crushed  by  a  Chilean  mill, 
after  which  by  classification,  they  were  divided  into  por- 
tions, the  coarsest  of  which  went  to  Hartz  jigs,  which 
made  concentrates  to  be  saved  and  tailings  to  be  thrown 
to  waste;  a  finer  portion  going  to  Wilfley  tables  which 
made  shipping  concentrates  and  tailings,  the  coarser 
portion  of  which  went  to  waste,  the  finer  portion  going 
to  vanners  for  further  treatment;  the  slimes  going  to 
the  Callow  cones  for  thickening.  The  vanners  made  con- 
centrates, of  such  low  grade  that  it  was  found  desirable 
to  retreat  them  in  the  flotation  department,  and  tailings 
which  were  thrown  to  waste.  The  thickened  product 
from  the  Callow  cones  was  the  material  which  was  led 
to  the  pulp-thickeners  previously  referred  to  and,  after 
acid-treatment  and  thickening,  became  the  feed  for  the 
flotation  machine. 

X-Q.  93.  When  the  pulp  entered  the  pulp-thickeners 
in  which  you  suggested  the  use  of  an  acid  treatment, 
about  what  was  its  condition  as  to  thickness? 

A.     It  was  pretty  dilute. 

X-Q,  94.  And  about  what  proportion  of  clear  water 
was  overflowed  in  these  pulp-thickeners? 

A.  The  water  overflowing  was  in  no  place  abso- 
lutely clear.  The  pulp-thickeners  were  too  short  to  give 
the  maximum  efficiency.  I  have  no  reliable  data  at 
hand  which  T  can  quote  in  answer  to  this  question. 
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X-Q.  95.  Please  answer,  then,  upon  your  general 
knowledge  and  observation. 

A.  It  is  my  recollection  that  it  was  reported  to  mc 
that  the  pulp  flowing  to  these  tanks  contained  20  to  25 
parts  of  water  to  1  part  of  ore,  by  weight,  and  that  the 
overflow  going  to  waste  contained  from  60  to  100  parts 
of  water  to  1  part  of  ore,  while  the  feed  going  to  the 
flotation  machine  fluctuated  between  some  such  limits 
as  from  Sy^  to  1 1  parts  of  water  to  1  part  of  ore.  Anj 
more  definite  answer  that  I  would  give  to  your  ques- 
tion would  have  to  be  based  upon  computations  based 
upon  these  figures,  and  would  necessarily  be  conjectural 
and  inaccurate. 

X-Q.  96.  I  take  it  that  you  have  no  doubt  that  the 
pulp  which  was  fed  to  your  flotation  plant  and  en- 
tered the  first  agitation  box  thereof  contained  less  than 
1  per  cent,  of  sulfuric  acid? 

A.  It  is  probable  that  it  did  not  contain  more  than 
1  per  cent. 

X-Q.  97.  It  seems  to  me  a  reasonable  conclusion  that 
it  contained  much  less  than  one  per  cent,  of  sulfuric 
acid.     Do  you  agree  with  me  as  to  this? 

A.  It  is  reasonable  to  so  assume,  but,  as  the  amount 
of  acid  used  in  proportion  to  the  ore  treated  was  not 
accurately  determined  and  was  suflicient  to  cause  such 
a  reaction  upon  the  ore  as  to  make  the  odor  of  hydro- 
gen sulfid  apparent  both  at  the  pulp-thickeners  and  in 
the  flotation  plant,  I  would  not  feel  justified  in  com- 
mitting myself  to  any  definite  conclusion  as  to  what 
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amount  was  used  in  proportion  to  the  amount  of  water 
or  ore. 

X-Q.  98.  What  became  of  the  sulfuric  acid  in  the 
overflow  from  the  thickener  in  which  sulfuric  acid  w^as 
added  to  the  pulp? 

A.  It  passed  off  with  the  overflow  water  which 
flowed  to  waste. 

X-Q.  99.  Referring  now  to  the  typical  test  first 
described  by  you  in  your  answer  to  O.  45,  at  what  tem- 
perature was  this  test  conducted? 

A.  I  have  no  record  of  what  temperature  at  which 
this  test  was  made. 

X-0.  100.     What  is  your  best  recollection? 

A.  My  best  recollection  is  that  while  making  the 
series  of  tests  of  which  this  is  one,  it  was  my  custom  to 
put  into  my  machine  the  hottest  water  which  was  avail- 
able, which  was  frequently  at  almost  boiling  heat,  but 
which  would  be  cooled  by  contact  with  the  machine  to 
a  temperature  of  approximately  60-65°  Centigrade.  As 
this  practice  was  not  always  followed,  and  I  was  per- 
forming many  tests,  I  cannot  say  that  I  have  any  def- 
inite memory  as  to  the  conditions  of  temperature  under 
which  this  test  was  made. 

X-Q.  101.  You  say  that  you  used  a  sample  of  ore 
from  the  mill.  Please  more  definitely  describe  the 
sample  which  you  used. 

A.  My  note-book  bears  the  following  record  as  a 
title  to  this  test:  "Slime  Table  Heads  plus  alum, 
four  days."  My  recollection  is  that  this  is  material 
which  was  collected  over  a  period  of  four  days  time  as 
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a  sample  of  the  material  being  treated  by  the  Wilfley 
tables  which  were  treating  what  was  called  a  fine  feed. 
This  was  the  material  which  was  later  used  as  the  feed 
for  the  flotation  test  machine.  The  reference  "plus 
alum"  refers  to  the  fact  that  a  very  small  amount  of 
alum  had  been  added  to  the  pulp,  as  collected,  in  order 
to  settle  the  slimes  so  that  clear  water  could  be  turned 
off,  and  it  would  not  be  necessary  to  dry  down  the 
whole  sample  which  filled  several  half-barrels.  My 
tests  have  indicated  to  me  that  the  use  of  alum  in  this 
way  does  not  disadvantageously  affect  the  results  to  be 
subsequently  attained  in  treating  ore  by  a  flotation 
process. 

Adjourned  until  Monday,  April  29,  1912,  at  10 
A.  M.,  same  place. 

Met  pursuant  to  adjournment. 

X-Q.  102.  Continuing  my  reference  to  the  physical 
test  first  described  by  you  in  your  answer  to  Q.  45, 
please  supplement  your  description,  more  particularly 
as  to  the  speed  of  rotation  of  the  agitator  blades,  the 
diameter  thereof,  and  the  period  of  time  and  the  num- 
ber of  times  the  agitation  was  carried  on,  and  any 
other  particulars  that  may  be  necessary  in  order  to  re- 
produce this  test. 

A.  I  have  no  description  in  my  notes  of  the  exact 
dimensions  of  the  test  machine  used,  but,  from  mem- 
ory, would  state  that  the  approximate  width  of  the 
slide  machine  was  probably  4  or  5  inches,  the  probable 
diameter  of  the  impeller,  3  or  Sy^   inches.     The  im- 
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peller  was  a  simple,  cross-like  metal  agitator  having 
two  cross  arms  attached  to  a  hub.  These  arms  had  a 
height  of  approximately  one-half  inch  and  a  thickness 
of  not  over  probably  an  eighth  of  an  inch.  This  im- 
peller was  attached  to  a  vertical  shaft  introduced  into 
the  agitating  chamber  through  a  stuffing-box  or  gland 
in  the  bottom  of  the  agitating  box,  and  was  driven  by 
an  electric  motor,  power  being  transferred  to  it  by  a 
small  belt.  I  have  absolutely  no  record  as  to  the  speed, 
it  never  having  been  determined,  and  having  varied 
through  a  considerable  range  at  different  times,  be- 
cause the  motor  was  upon  a  moving  block  or  board,  and 
the  belt  frequently  ran  so  loose  that  the  full  speed  was 
not  transmitted  to  the  impeller.  The  agitation  was 
brisk. 

In  most  of  the  tests  of  the  series  from  which  this 
one  is  taken,  the  pulp  was  agitated  for  from  twenty  to 
forty  seconds,  when  it  was  allowed  to  come  to  rest, 
and  after  the  gangue  material  had  settled  sufficiently 
to  show  clear  water  through  the  window  in  the  side 
of  the  machine,  the  concentrate  floating  in  the  upper 
portion  of  the  machine  was  removed  by  sliding  the  up- 
per half  of  the  machine  forward  and  emptying  its  con- 
tents into  a  pan.  The  upper  portion  of  the  machine 
was  then  pushed  back  into  position,  clamped  into  place, 
and  sufficient  water  added  so  that  about  a  quarter  of 
an  inch  of  w^ater  was  visible  through  the  window'  in 
the  upper  half  of  the  machine.  The  operation  of  agi- 
tation and  removing  of  froths  was  repeatedly  per- 
formed so  long  as  a  material  amount  of  concentrate 
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was  produced  by  each  operation.  The  time  of  agita- 
tion was  as  before.  Usually  but  two  portions  of  con- 
centrate were  removed,  a  third  agitation  rarely  giving 
enough  added  concentrate  to  be  of  consequence. 

I  believe  that  the  manipulation  just  described  was 
that  by  which  the  results  cited  in  the  test  referred  to 
were  obtained.  There  is  no  record  in  my  note-book 
describing  this  test  more  fully  than  to  give  a  descrip- 
tion of  the  material  treated,  the  weight  and  assay  value 
of  the  ore  used,  and  the  concentrates  and  tailings  re- 
sulting from  the  test,  the  numbers  which  were  at- 
tached to  these  when  sent  to  the  assayer,  and  the  per- 
centage of  recovery  indicated. 

From  memorv  I  would  state  that  the  material  treat- 
ed  was  very  fine,-j-would  all  pass  through  a  60-mesh 
screen,  most  of  i^Jrine  enough  to  pass  through  a  100- 
mesh  screen. 

X-Q.  103.    You  have  not,  in  your  description,  stated 
the  amount  of   water   used  originally   in   this  experi-. 
ment.     What  was  this  amount? 

A.     Approximately  1700  cc. 

X-Q.  104.  Now  referring  to  the  second  test  de- 
scribed by  you,  in  which  you  used  9  cc.  of  oleic  acid, 
please  supplement  your  description  by  such  particulars 
as  would  enable  us  to  reproduce  the  test. 

A.  The  manipulation  in  this  case  was  practically 
identical  with  that  described  in  my  preceding  answer. 
The  note-book  contains  this  additional  data :  "3  froths, 
1  film  obtained.  Result  excellent."  The  oleic  acid  used 
in  this  case,  I  remember  to  have  been  from  a  sample 
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of  purer  red  oil  which  Charles  T.  Perry  &  Company, 
of  Helena,  Montana,  had  submitted  to  me  in  response 
to  a  request  to  submit  sample  of  oleic  acid  or  red  oil 
with  the  lowest  melting-point  which  they  could  produce 
in  commercial  quantities. 

The  red  oil  used  in  the  test  just  previously  described 
was  from  a  sample  of  impure  oleic  acid,  which  they 
have  regularly  produced  and  marketed  under  the  name 
of  "red  oil."  This  was  the  material  used  as  oil  in  the 
test  carried  on  with  the  experimental  machine. 

X-Q.  105.  Will  you  send  me  a  specimen  of  each  of 
these  varieties  of  oleic  acid  used  by  you  in  these  experi- 
ments? 

A.     I  will  arrange  to  have  it  sent  to  you  from  Butte. 

X-Q.  106.  And  will  you  also  send  me  a  specimen  of 
the  ore  used  in  these  experiments  in  the  condition  in 
which  it  was  used  therein? 

A.  I  will  arrange  to  have  this  duplicated,  as  nearly 
as  possible,  for  you. 

X-Q.  107.  Now  as  to  the  test  wherein  you  used  0.3 
cc.  of  cotton-seed  oil,  please  supplement  your  descrip- 
tion by  such  particulars  as  will  enable  us  to  reproduce 
this  test? 

A.  The  series  of  tests  with  cotton-seed  oil  were  all 
carried  out  substantially  as  has  been  described  in  my 
answer  to  X-Q.  102.  I  have  no  record  in  my  note- 
book, and  cannot  state  from  memory  definitely,  as  to 
the  period  for  which  the  pulp  was  agitated  in  these 
tests,  but  my  memory  is  that  it  was  from  twenty  sec- 
onds to  a  minute.  It  may  have  been  even  more  than  a 
minute. 
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The  amount  of  water  used  was  approximately  1700 
cc,  the  water  was  warm,  but  I  have  no  record  of  its 
temperature.  My  note-book  bears  notes  of  these  tests 
as  follows,  with  a  test  in  which  5  cc.  of  cotton-seed  oil 
was  used:  "3  good  froths,  concentrates  not  cleaned"; 
with  a  test  in  which  10  cc.  of  oil  was  used,  "3  froths, 
concentrates  cleaned" ;  with  a  test  in  which  20  cc.  of  oil 
was  used,  "4  froths,  last  very  small,  concentrates 
cleaned." 

The  phrase  "concentrates  cleaned"  refers  to  the  fact 
that  the  concentrates  recovered  in  the  several  succes- 
sive treatments  of  the  ore  were  united  and  returned  to 
the  test  machine  after  the  tailings  had  been  discharged 
from  it.  To  these  was  added  enough  water  to  make 
the  total  amount  present  approximately  1700  cc,  and 
they  were  reagitated  substantially  as  before,  and  the 
floating  concentrates  were  removed.  This  operation 
was  repeated  one  or  more  times.  The  tailings  or  mid- 
dlings resulting  from  this  operation  were  added  to  the 
tailings  produced  in  the  first  treatment  of  the  ore.  It 
is  possible  that  a  drop  or  two  of  acid  and  oil  were  add- 
ed during  this  retreatment  of  the  concentrates,  but  I 
do  not  remember  that  this  was  done. 

X-Q.  108.  Did  you  use  the  same  slide  machine  in 
your  cotton-seed  oil  test  as  in  the  oleic  acid  test? 

A.  The  machine  used  was  not  the  same  machine, 
but  was  its  duplicate,  made  from  the  same  pattern  in 
the  same  foundry. 

X-Q.  109.  If  required,  will  you  produce  one  or  both 
of  these  slide  test  machines,  for  the  inspection  of  our 
experts  and  use  by  them,  if  necessary? 
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By  Mr.  Williams:  Counsel  for  defendant  hav- 
ing stated  that  one  of  these  sHde  machines,  used 
by  the  defendant  in  his  tests,  will  be  introduced  in 
evidence  during  the  taking  of  this  testimony,  the 
question  is  withdrawn. 

By  Mr.  Kremer  :  Counsel  for  complainant  hav- 
ing submitted  the  statement  that  upon  the  pres- 
entation of  the  testimony  of  their  expert,  the  slide 
machine  used  by  their  expert  in  the  tests  with  ref- 
erence to  which  their  said  expert  may  testify,  will 
be  introduced  in  evidence,  the  defendant  now 
states  that  before  the  conclusion  of  their  expert 
testimony  one  of  the  slide  machines,  being  a  dupli- 
cate of  the  other,  will  be  introduced  in  evidence, 
for  the  inspection  of  the  court. 

X-Q.  110.     Referring  now  to  your  patent  No.  1,022.- 
085,  T  quote  the  following,  page  1,  lines  75-81: 

"By  following  this  method,  I  have  been  able  to 
get  highly  satisfactory  results  when  using  as  little 
as  one-quarter  of  a  pound  of  crude  acid  per  ton 
of  ore  treated,  whereas  in  previously-used  meth- 
ods, several  pounds  have  been  found  necessary." 

Again  on  page  3,   in  giving  an  example  of  use,   the 
specification  says,  lines  101-107: 

"To  this  pulp  while  in  transit  to  the  thicken- 
ers, was  added  an  amount  of  commercial  sulfuric 
acid  equivalent  to  from  one-quarter  to  one-half 
pound  per  ton  of  ore  treated.     At  times  a  decided 
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odor  of  hydrogen  sulfid  could  be  noticed  around 
the  pulp-thickeners." 

In  your  answer  to  X-Q.  91,  you  mention  a  determina- 
tion of  a  consumption  of  sulfuric  acid  from  a  quarter 
to  a  half  pound  per  ton  of  ore  treated,  and  you  saj 
that  this  determination  was  so  inaccurate  as  to  be  un- 
worthy of  consideration  as  evidence. 

Are  the  quoted  statements  in  your  patent  founded 
upon  these  unreliable  and  inaccurate  observations? 

A.  At  the  time  the  application  for  the  patent  was 
drawn,  and,  in  fact,  until  within  the  last  thirty  to  sixty 
days,  the  data  referred  to  in  my  answer  to  X-Q.  91 
was  considered  to  be  reliable,  within  the  limits  of  error 
incidental  to  mill-sampling.  The  figures  given  in  the 
patent  were  based  upon  the  reports  referred  to  in  my 
answer  to  X-Q.  91.  The  amount  of  sulfuric  acid  used, 
>\'hile  very  small,  was  sufficient  to  cause  chemical  ac- 
tion on  the  metalliferous  minerals  present,  and  was 
therefore  a  different  amount  from  that  specified  by 
the  patentees  of  the  patent  in  suit,  who  particularly 
specified  that  they  used  an  amount  of  acid  "insufficient 
to  cause  chemical  action  on  the  metalliferous  minerals 
present."  The  only  evidence  at  hand  as  to  the  amount 
in  pounds  proportional  to  the  tons  of  ore  treated  in 
the  experimental  plant,  is  that  referred  to  in  my  answer 
to  X-Q.  91. 

By  Mr.  Williams:  The  reference  by  the 
witness  to  the  patent  in  suit  is  objected  to  as  vol- 
unteered. 
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X-Q.  111.  Then,  as  I  understand  you,  the  state- 
ments which  I  have  quoted  from  your  patent  are  inac- 
curate, unworthy  of  consideration  as  evidence,  and,  in 
fact,  untrue? 

A.  The  statements  referred  to  are  undoubtedly  ap- 
proximately true,  but  cannot  be  said  to  be  scientifically 
accurate,  and  were  therefore,  in  my  answer  to  X-0.  91, 
not  vouched  for  as  acceptable  as  evidence,  which  I  un- 
derstand must  be,  in  such  matters,  scientifically  accu- 
rate. 

X-Q.  In  describing  the  second  oleic  acid  test  re- 
ferred to  in  your  answer  to  Q.  45,  and  the  third  and 
fourth  cotton-seed  oil  tests  referred  to  in  that  answer, 
you  give  the  percentage  of  oil  to  metalliferous  mineral 
contained  in  the  ore.  What  was  the  basis  of  that  com- 
putation ? 

A.  The  basis  of  that  computation  was  the  blende 
contained  in  the  ore,  the  amount  of  which  can  be  ar- 
rived at  by  multiplying  the  assay  of  zinc  by  the  factor 
1.49.  The  amounts  of  other  sulfids  occurring  in  the 
ore  were  so  insignificant  that  they  were  not  taken  into 
account. 

X-Q.  113.  What  was  the  cost  of  the  impure  oleic 
acid  used  at  Basin  in  your  flotation  plant? 

A.  This  was  purchased  by  the  business  manage- 
ment of  the  Butte  &  Superior  Copper  Company,  and 
I  have  no  definite  data  at  hand  as  to  its  cost. 

X-Q.  114.  I  take  it,  however,  that  you  have  made 
calculations  in  which  this  element  of  cost  has  been  a 
factor.     If  so,  what  have  vou  calculated  it  as? 
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A.  When  I  first  learned  that  Charles  T.  Perry  & 
Company  were  producers  of  impure  oleic  acid,  I  ap- 
plied to  them  for  information  as  to  the  price  of  the 
same.  In  one  of  my  note-books  I  have  a  note  under 
date  of  April  19,  1911,  that  that  firm  produced  oleic 
acid  which  "sells  in  barrels  at  Helena,  Montana,  for 
from  43^  to  6^  cents  per  pound.  The  present  price  is 
6j!/^  cents,  freight  to  Butte,  probably  ^  cent."  My 
memory  is  that  in  my  calculations,  I  have  used  6^ 
cents  per  pound. 

X-Q.  115.  Now  as  to  the  cost  of  the  sulfuric  acid 
used.     How  have  you  computed  that? 

A.  I  have  assumed,  from  quotations  obtained  from 
an  acid  company  in  Denver,  Colorado,  that  93^  per 
cent,  acid  would  cost  approximately  1^2  cents  per 
pound,  when  delivered  in  tank  cars,  and  3  cents  per 
pound  when  delivered  in  drums. 

X-Q.  116.  I  note  that  your  witness,  Jesse  C.  Gib- 
son, testified  that  he  had  charge  of  the  operations  of 
the  flotation  plant  from  the  latter  part  of  July,  1911,  up 
to  about  February  7,  1912.  I  note  also  that  he  speaks 
of  the  operations  having  been  substantially  continuous. 
On  the  other  hand,  you  have  testified  that  your  so- 
called  experimental  machine  was  used  intermittently  for 
probably  between  one  and  two  months  from  about  the 
1st  of  August,  1911.  Please  supplement  your  testimony 
by  such  explanation  as  will  clear  up  this  apparent  in- 
consistency. 

A.  The  experimental  machine  was  hastily  installed 
in  crowded  quarters  and  was  run  during  a  period  in 
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P.  1441,  L.  3,  insert    "for   repair  and   the    very  frequent 
shut-downs  "  after  "  shut-downs  " 

ti  uiy  cuiiLiiiuous.  its  use  was  auugeLiiei  autiiiuuiieu 
after  it  had  been  demonstrated  that  the  process  evolved 
by  me  at  Basin  could  probably  be  successfully  used. 

X-Q.  117.  I  still  do  not  understand  how  Mr.  Gib- 
son could  have  charge  of  the  flotation  plant,  directing 
its  operations,  until  the  middle  of  February,  1912. 
Please  explain  this. 

A.  After  the  experimental  machine  was  abandoned, 
another  machine  was  made  use  of  in  the  mill. 

X-Q.  118.  Was  this  before  or  after  October  9,  1911, 
when  the  present  suit  was  commenced? 

By  Mr.  Kremer:  Objected  to  as  incompetent, 
irrelevant  and  immaterial,  and  having  no  bearing 
upon  the  issues  of  this  case,  the  issue  in  the  case 
being  what  was  done  by  defendant  at  the  time 
specified  in  the  bill  of  complaint,  and  not  subse- 
quent thereto;  and  for  the  further  reason  that  no 
patentable  process  has  been  disclosed  by  the  com- 
plainant, and  consequently  there  could  be  no  basis 
for  a  claim  of  infringement. 

By  Mr.  Williams:  In  view  of  the  fact  that 
the  question  is  carefully  limited  to  what  took  place 
before  the  commencement  of  this  suit,  under  the 
charge  of  infringement  in  paragraph  sixth  of  the 
bill  of  complaint,  which  covers  all  that  was  done 
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same,     m  uii<^  ox  x..j   

date  of  April  19,  1911,  that  that  firm  produced  oleic 
acid  which  "sells  in  barrels  at  Helena,  Montana,  for 
from  4^  to  6^  cents  per  pomid.  The  present  price  is 
6j4  cents,  freight  to  Butte,  probably  j4  cent."  My 
memory  is  that  in  my  calculations,  I  have  used  6^ 
cents  per  pound. 

X-Q.  115.  Now  as  to  the  cost  of  the  sulfuric  acid 
used.     How  have  you  computed  that? 

A.  I  have  assumed,  from  quotations  obtained  from 
an  acid  company  in  Denver,  Colorado,  that  93^  per 
cent,  acid  would  cost  approximately  1^2  cents  per 
pound,  when  delivered  in  tank  cars,  and  3>  cents  per 
pound  when  delivered  in  drums. 

X-Q.  116.  I  note  that  your  witness,  Jesse  C.  Gib- 
son, testified  that  he  had  charge  of  the  operations  of 
the  flotation  plant  from  the  latter  part  of  July,  1911,  up 
to  about  February  7,  1912.  I  note  also  that  he  speaks 
of  the  operations  having  been  substantially  continuous. 
On  the  other  hand,  you  have  testified  that  your  so- 
called  experimental  machine  was  used  intermittently  for 
probably  between  one  and  two  months  from  about  the 
1st  of  August,  1911.  Please  supplement  your  testimony 
by  such  explanation  as  will  clear  up  this  apparent  in- 
consistency. 

A.  The  experimental  machine  was  hastily  installed 
in  crowded  quarters  and  was  run  during  a  period  in 
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which  many  changes  were  being  made  in  the  mill.  Be- 
cause of  mechanical  difficulties  requiring  shut-downs 
of  the  mill,  thereby  shutting  off  the  supply  of  feed  for 
the  test  machine,  its  work  was  intermittent  rather  than 
truly  continuous.  Its  use  was  altogether  abandoned 
after  it  had  been  demonstrated  that  the  process  evolved 
by  me  at  Basin  could  probably  be  successfully  used. 

X-Q.  117.  I  still  do  not  understand  how  Mr.  Gib- 
son could  have  charge  of  the  flotation  plant,  directing 
its  operations,  until  the  middle  of  F'ebruary,  1912. 
Please  explain  this. 

A.  After  the  experimental  machine  was  abandoned, 
another  machine  was  made  use  of  in  the  mill. 

X-Q.  118.  Was  this  before  or  after  October  9,  1911, 
when  the  present  suit  was  commenced? 

By  Mr.  Kremer:  Objected  to  as  incompetent, 
irrelevant  and  immaterial,  and  having  no  bearing 
upon  the  issues  of  this  case,  the  issue  in  the  case 
being  what  was  done  by  defendant  at  the  time 
specified  in  the  bill  of  complaint,  and  not  subse- 
quent thereto;  and  for  the  further  reason  that  no 
patentable  process  has  been  disclosed  by  the  com- 
plainant, and  consequently  there  could  be  no  basis 
for  a  claim  of  infringement. 

By  Mr.  Williams:  In  view  of  the  fact  that 
the  question  is  carefully  limited  to  what  took  place 
before  the  commencement  of  this  suit,  under  the 
charge  of  infringement  in  paragraph  sixth  of  the 
bill  of  complaint,  which  covers  all  that  was  done 
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"before  the  commencement  of  this  suit,"  it  is 
submitted  that  the  question  calls  for  evidence  rel- 
evant, possibly  competent,  and  material. 

A.  It  is  my  memory  that  the  second  machine  re- 
ferred to  was  thrown  into  service  on  or  about  the  13th 
or  14th  of  October.  I  have  no  definite  record  at  hand 
and  may  be  mistaken  as  to  this  date. 

X-Q.  119.  I  take  it,  therefore,  that  this  machine 
was  either  in  course  of  construction  or  completed  on 
October  9,  1911,  when  this  suit  was  commenced? 

A.  My  memory  is  that  it  was  in  course  of  con- 
struction on  that  date. 

X-Q.  120.     Is  that  machine  in  existence  today? 

By  Mr.  Kremer:    Objected,  for  the  same  rea- 
sons in  the  objections  to  X-Q.  118. 

A.     I  believe  that  it  is. 

X-Q.  121.  When  your  witness  Gibson  testified,  he 
stated  that  at  one  time  additional  oil  or  acid  was  put 
into  the  concentrates  after  they  left  the  rougher  and 
went  to  the  cleaner,  but  he  could  not  remember  whether 
this  was  true  on  August  10,  1911,  when  Mr,  Nutter  saw 
the  plant  in  operation.  Will  you  clear  up  this  uncer- 
tainty, if  possible? 

A.  It  is  impossible  for  me  to  do  so,  as  I  have  no 
recollection  bearing  upon  the  matter. 

X-Q.  122.  I  now  show  you  Hoover  patent  No.  953,- 
746,  patented  April  5,  1910,  and  call  your  attention  to 
a  deflector  shown  in  the  drawings  and  marked  K.  Do 
you  understand  this  drawing,  and  if  so,  did  you  have 
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in  your  experimental  machine  any  part  which  per- 
formed the  function  of  deflecting  or  guiding  upward 
the  material  which  flowed  from  the  agitation  box  to 
the  spitzkasten? 

By  Mr.  Kremer:  Objected  to  for  the  reason 
that  it  is  incompetent,  irrelevant  and  immaterial, 
and  has  no  bearing  upon  the  issues  of  the  case,  in 
that,  in  the  pending  suit,  the  question  of  apparatus 
is  not  in  issue. 

A.  Reading  through  the  text  of  the  whole  patent,  to 
get  an  explanation  of  the  part  of  the  cut  to  which  you 
refer,  I  find  that  several  of  the  claims  refer  to  the  use 
of  an  inclined  guide-plate,  in  one  case  referring  to  it 
as  an  inclined  adjustable  guide-plate.  The  apparatus 
used  by  me,  which  has  been  referred  to  as  the  experi- 
mental machine,  did  not  contain  any  inclined  guide- 
plate.  In  front  of  the  opening  through  which  the  ma- 
terial agitated  in  the  agitating  cells  passed  into  the 
overflow  settling  box  was  placed  a  submerged  trough 
with  horizontal  bottom  and  vertical  sides ;  the  top  of  the 
front  side  of  this  was  submerged  under  3  or  4  inches 
of  water.  The  function  of  this  submerged  trough  was 
to  break  the  flow  of  the  material  and  prevent  a  rapid 
surface  current  being  directed  over  the  discharge  lip, 

X-Q.  123.  I  take  it  that  the  broken  lines  shown  in 
"Defendant's  Exhibit  Sketch  of  the  Experimental  Ma- 
chine" in  each  instance  alongside  of  the  letters  V  or 
V,  etc.,  are  intended  to  represent  a  plan  view  of  the 
vertical  wall  of  the  trough  to  which  you  refer? 
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A.  Yes,  and  the  same  might  well  be  indicated  by  the 
initials  C.  R.  B.,  current  retarding  box. 

X-Q.  124.  You  have  described  an  hydraulic  ele- 
vator used  at  two  places  in  your  experimental  machine. 
In  the  use  of  this  hydraulic  elevator,  was  there  a  con- 
stant or  substantially  constant  head  maintained,  and 
if  so,  to  what  extent? 

A.  The  term  "hydraulic  elevator"  is  used  in  the 
same  sense  in  which  it  is  used  in  placer  mining,  and 
refers  to  a  jet  of  water  being  introduced  into  a  pipe  in 
such  a  way  as  to  force  the  contents  of  the  pipe  to  move 
in  the  direction  of  flow  of  the  current  of  water  which 
is  introduced  under  pressure.  It  is  my  recollection  that 
the  pressure  water  was  kept  flowing  constantly"  in  suf- 
ficient volum^e  to  cause  a  continual  flow  of  material. 
The  pressure  on  the  pipe  from  which  the  water  was 
drawn  was  presumably  constant,  as  it  is  my  understand- 
ing that  the  pipe  was  supplied  by  water  from  an  ele- 
vated ditch  or  flume,  which  always  contained  water. 

X-Q.  125.  About  what  was  the  area  of  the  jet  open- 
ing of  this  hydraulic  elevator? 

A.  My  memory  is  that  the  delivery  pipe  was  one- 
half  inch  in  diameter.  I  do  not  remember  definitely 
as  to  whether  the  nozzle  end  of  this  pipe  was  drawn  to 
a  small  aperture  or  not. 

X-Q.  126.  When,  to  your  best  recollection,  did  you 
first  see  the  patent  to  T.  J.  Hoover,  No.  953,746,  which 
I  have  shown  you,  or  a  copy  thereof? 

A.  To  the  best  of  my  recollection,  the  first  time  I 
ever  saw  a  copy  of  the  patent  which  you  have  shown 
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me  was  during  the  spring  of  1911,  when  I  received  a 
number  of  patents  relating  to  flotation  processes  from 
the  U,  S.  Patent  Office. 

X-Q.  127.  I  now  show  you  a  copy  of  patent  No. 
979,857,  to  T.  J.  Hoover,  patented  December  27,  1910, 
and  ask  you  when  you  first  saw  this  patent,  or  a  copy 
thereof? 

By  Mr.  Kremer:  Objected  to  as  wholly  in- 
competent, irrelevant  and  immaterial,  and  in  no 
way  bearing  upon  the  issues  of  this  case,  it  being 
specifically  shown  by  the  patent  submitted  to  the 
witness  that  the  invention  relates  to  improvements 
in  apparatus  for  ore  concentration,  and  does  not 
relate  to  any  process,  and  the  issue  in  this  case  is 
that  of  a  process,  and  does  not  bear  upon  ap- 
paratus. 

A.  The  answer  to  this  question  is  the  same  as  the 
answer  to  the  previous  question. 


4. 


X-Q.  128.  You  have  said  that  you  and  T.  ^.  Hoover 
designed  the  slide  machine.  What  was  your  individual 
contribution  to  the  design  of  that  machine? 

A.  My  recollection  is  that  after  having  discussed 
many  possible  modes  of  introducing  a  sheet  of  metal  or 
hard  rubber  or  something  of  that  sort  through  a  side 
opening  in  a  vertical  agitating  box  in  such  a  way  as 
to  divide  the  machine  into  an  upper  and  a  lower  part 
after  pulp  had  been  agitated  in  it,  so  as  to  allow  the 
top  water  and  floating  concentrates  to  be  drawn  off 
through  an  opening  in  the  side  of  the  machine  above 
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the  inserted  horizontal  partition,  Mr.  Hoover  suggested 
that  it  should  be  possible  to  divide  a  machine  into  an 
upper  and  a  lower  portion  and  slide  off  the  upper  por- 
tion over  a  proper  guide,  as  was  finally  done  in  the 
machine  which  we  evolved.  We  discussed  the  mat- 
ter together,  making  several  sketches,  details  of  each 
being  contributed  by  each  of  us,  and  finally  upon  the 
form  which  was  finally  constructed.  Such  computations 
as  to  size  as  were  necessary  were  made  by  me. 

The  machine  as  originally  designed  was  constructed 
under  my  supervision,  was  tested  by  me,  and  was  mod- 
ified under  my  supervision  in  a  number  of  minor  fea- 
tures, after  the  first  tests  were  made. 

X-Q.  129.     By  whom  was  the  machine  constructed? 

A.  My  memory  is  that  it  was  constructed  by  a  Mr. 
Dearden,  a  model-maker  and  machinist  in  London. 

X-Q.  130.  Did  you,  after  the  termination  of  your 
employment  by  Minerals  Separation,  Limited,  or  about 
that  time,  endeavor  to  obtain  from  this  same  model- 
maker  a  duplicate  of  this  machine  for  your  own  use? 

A.  I  discussed  the  matter  with  him,  explaining  that 
I  w'ished  the  machine  for  my  own  personal  use,  and 
obtained  from  him  the  figure  which  he  would  have  to 
charge  for  it,  if  he  was  to  make  one  for  me.  He 
asked  me  if  I  thought  Minerals  Separation  would  have 
any  objection  to  his  furnishing  me  with  the  machine, 
and  I  told  him  that  I  did  not  know,  but  that  it  was 
possible  that  they  would.  The  figure  that  he  asked  1*^ 
w^as  entirely  prohibitive,  and  I  dropped  the  matter, 
knowing  that  whenever  T  wanted  one  I  could  have  one 
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made  for  me  at  a  cheaper  price.  As  the  machine  was 
unpatented  and  was  designed  by  myself  and  Mr. 
Hoover,  I  could  see  no  impropriety  in  attempting  to  get 
one  made,  and  naturally  went  to  the  man  who  had 
previously  made  one  for  me. 

X-Q.  131.  It  is  not  quite  clear  from  your  testi- 
mony whether  or  not  you  saw  the  testing  machine  in 
the  London  plant  of  Minerals  Separation,  Limited,  in 
operation.    Please  answer  as  to  this. 

A.  In  answer  to  a  previous  question  I  have  stated 
that  I  saw  in  operation  in  the  London  plant  a  special 
test  machine  devised  by  Mr.  Nutter,  and  which  I  un- 
derstood was  not  successful.  I  have  no  definite  mem- 
ory of  having  seen  any  other  large  test  machine  work- 
ing in  the  London  plant.  I  am  of  the  belief  that  I 
did  not,  and  am  strengthened  in  this  belief  by  the 
definite  memory  that  Mr.  Howard,  who  was  foreman 
at  the  test  works,  had  promised  to  write  out  for  me  a 
complete  statement  with  directions  as  to  how  to  pro- 
ceed to  carry  on  a  working  test,  and  that  such  state- 
ment had  not  been  presented  to  me  when  I  decided  that 
I  should  not  contract  with  the  company  for  another 
year,  and  that  at  the  time  when  I  called  in  Mr.  Wil- 
liams, the  company's  secretary,  and  turned  over  to  him 
all  papers  belonging  to  the  company  which  were  in  my 
possession,  which  was  a  week  or  more  before  I  left  the 
company's  service,  I  addressed  and  forwarded  to  Mr. 
Howard  a  letter  stating  that  as  I  was  not  to  continue 
to  work  with  the  company  I  would  request  him  not  to 
forward  to  me  the  statement  Vv'hich  he  had  in  prepara- 
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tion.  If  I  had  been  familiar  with  the  details  of  the 
methods  used  in  carrying  on  large  tests  in  the  London 
works,  there  would  have  been  no  occasion  for  him  to 
prepare  such  a  statement. 

X-Q.  132.  Mr.  Nutter,  in  his  answer  to  X-Q.  51,  has 
described  the  testing  plant  at  the  London  works.  You 
saw  this  plant,  did  you  not? 

A.  It  is  not  my  memory  that  I  ever  saw  the  test- 
ing plant  in  London,  which  consisted  of  eight  mixers. 
My  memory  is  that  the  machine  which  I  saw  there 
had  six  mixers,  with  five  spitzkastens  attached,  the 
first  mixer  only  having  no  spitzkasten  attached  to  it. 
I  have  no  definite  memory  as  to  the  details  of  valves, 
piping  and  mixers  of  the  machine  seen  in  London,  nor 
any  record  containing  this  information. 

X-Q.  133.  What  is  the  extent  of  your  actual  knowl- 
edge as  to  the  tests  of  the  ore  of  the  San  Francisco 
Del  Oro  mine,  which  you  witnessed  in  South  Wales? 

A.     My  only  personal  knowledge  on  the  subject  is 
that  I  observed  that  a  very  scanty  and  thin  froth  or  film 
of  concentrates  was  on  the  surface  of  the  spitzkasten 
and  that  the  tailings  showed  the  presence  of  a  consid- 
erable amount  of  sulfid  minerals. 

X-Q.  134.  How  long  did  you  observe  this  process  in 
operation   at   this   place? 

A.  My  memory  is  that  on  two  succeeding  days  I 
was  present  in  the  Emu  works  in  South  Wales,  where 
this  test  was  going  on,  for  perhaps  half  an  hour  at  a 
time  on  a  number  of  occasions  on  each  day.  As  the 
work  was  so  apparently  unsuccessful,  I  would  go  out 
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and  walk  about  and  return  to  see  if  the  operators  were 
meeting  with  greater  success.  The  appearance  de- 
scribed was  typical  of  that  witnessed  on  all  the  occa 
sions  upon  which  I  remember  to  have  been  present  in 
the  plant.  The  attendants  were  constantly  making 
changes,  in  hopes  of  achieving  better  results. 

Cross-examination  closed. 
Re-Direct  Bxamination  by  Mr.  Scott. 

R-D.  Q.  135.  What,  if  you  know,  was  the  material 
that  was  being  treated  in  the  experimental  machine  at 
Basin,  at  the  time  Mr.  Nutter  entered  the  plant? 

A.  At  that  time  the  machine  was  running  upon  the 
accumulated  low-grade  concentrates  which  had  been 
produced  upon  the  vanners.  This  was  one  of  those 
numerous  occasions  which  have  previously  been  re- 
ferred to  upon  which  the  main  body  of  the  mill  was 
shut  down,  and  the  ordinary  feed  was  not  available  for 
the  experimental  machine. 

R-D.  O.  136.  Have  you  found  that  any  particular 
temperature  is  necessary  in  the  flotation  process  as  you 
have  practised  it? 

A.  I  have  found  that  with  the  only  oil  which  we 
have  used,  the  Perry  product,  which  comes  to  us  in  a 
solid  form,  that  it  is  difficult  to  obtain  the  best  re- 
sults, when  the  temperature  of  the  pulp  being  treated  is 
much  below  25"  Centigrade.  Above  25°  Centigrade 
and  at  that  temperature,  it  is  possible,  by  the  process 
which  I  have  worked  out,  to  get  higher  results  than,  to 
my  know^ledge,  have  ever  been  obtained  elsewhere. 
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R-D.  Q.  137.  To  what  do  you  attribute  the  difficulties 
in  operating  at  a  lower  temperature  than  25°  Centi- 
grade ? 

A.  As  I  have  observed  that  if  the  oil  used  is  brought 
into  a  fluid  condition  by  heat  and  then  dropped  upon 
the  surface  of  mill-water  which  has  not  been  heated, 
and  which  through  a  great  part  of  the  year  is  very 
nearly  at  the  freezing  point,  that  it  will  solidify  at  once, 
I  am  convinced  that  the  reason  that  it  is  difficult  to  ob- 
tain the  best  results  below  the  temperature  indicated,  is 
because  the  oil  becomes  solidified  before  it  has  been 
finely  divided  and  brought  into  contact  with  the  sulfid 
particles,  which  it  is  desired  to  float. 

R-D.  Q.  138.  In  your  operations  with  the  experi- 
mental machine  at  Basin,  did  you  add  powdered  ore  to 
water  or  acidified  water  as  one  of  the  steps  of  the  proc- 
ess? 

A.  I  did  not.  The  ore  treated  was  never  in  a  pow- 
dered condition,  and  the  water  in  which  the  ore  was 
crushed  was  not  acidified  before  coming  into  contact 
with  the  ore. 

R-D.  O.  139.  At  how  early  a  date,  as  near  as  you  re- 
member, did  you  first  know  that  zinc  ores  were  being 
commercially  worked  in  the  Butte  district  ? 

A.  It  has  been  well  known  for  years  past,  that  zinc 
ores  or  zinc-bearing  ores,  occurred  in  the  Butte  district. 
I  have  no  definite  memory  as  to  when  I  first  knew  that 
an  attempt  was  being  made  in  the  Butte  district  to  pro- 
duce and  market  zinc  ores  or  concentrates,  but  I  am 
certain  that  I  knew  of  it  before  the  first  examination  of 
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the  Butte  &  Superior  Copper  Company's  property  was 
made  by  Mr.  Kuehn,  as  I  knew  that  H.  C.  Hoover  was 
interested  in  investigating  some  zinc  business  at  Butte. 

Re-direct  examination  closed. 

Re-Cross  Examination  by  Mr.  IVilliams. 

R-X  Q.  140.  I  take  it  that  in  your  answer  to  R-D.  Q. 
138  you  have  interpreted  the  word  "powdered"  as 
meaning  both  finely  ground  and  dry.  This  is  true,  is  it 
not? 

A.  That  is  my  understanding  of  the  meaning  of  the 
term,  and  is  the  definition  which  I  have  found  given  to 
it  in  one  or  more  dictionaries  consulted. 

R-X  Q.  141.  Do  you  suggest  that  the  temperature  of 
25°  centigrade  which  you  have  given  is  the  critical 
temperature  below  which  no  substantial  results  are  ob- 
tainable in  the  process  as  carried  on  by  you  in  Basin, 
Montana  ? 

A.  I  have  seen  a  very  considerable  recovery  made  at 
20  or  21°  Centxigrade,  if  T  remember  correctly,  but  at 
that  temperature  the  appearance^  of  the  tailings  would 
indicate  that  the  results  being  obtained  were  not  the 
best  of  which  the  machine  and  process  were  capable. 

R-X  Q.  142.  And  haven't  you  found  that  better  re- 
sults are  attainable  at  30°  Centljigrade  than  at  25°  Cen- 
tigrade ? 

A.  I  have  seen  the  whole  appearance  of  the  machine 
and  the  tailings  indicate  as  good  results  when  the  tem- 
perature was  25°  Centigrade  as  at  any  other  tempera- 
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ture.    As  a  matter  of  safety,  the  temperature  is  usuall) 
kept  a  few  degrees  higher  than  that. 

Re-cross  examination  closed. 

Re-Re  Direct  Examination  by  Mr.  Scott. 

R-D.  Q.  143.  At  the  time  of  the  receipt  of  the  letter 
from  Mr.  John  Ballot,  to  which  you  have  referred,  in 
which  letter  reference  is  made  to  Butte,  Montana,  were 
you  aware  of  the  existence  of  zinc-sulfid  ores  at  that 
place,  and  of  the  fact  that  they  were  being  worked? 
A.    I  was. 

Deposition  closed. 

James  M.  Hyde. 

Adjourned  until  Wednesday,  May  1,  1912,  at  10 
A.  M.,  same  place. 

Met  pursuant  to  adjournment.  Present,  counsel 
as  before. 


EUGENE  A.  BYRNES,  a  witness  produced  in  behalf 
of  defendant,  having  been  duly  cautioned  and  sworn, 
testifies  as  follows: 

Direct  Examination  by  Mr.  Scott. 

Q.  1.  Please  state  your  name,  age,  residence  and  oc- 
cupation. 

A.  Eugene  A.  Byrnes;  50  years;  residence,  Wash- 
ington, D.  C. ;  occupation,  metallurgical  and  chemical 
engineer. 

Q.  2.  Please  state  your  education  and  experience  in 
your  profession. 
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A.  I  am  a  graduate  of  the  University  of  Michigan 
and  Columbian  University,  having  received  therefrom 
the  degrees  of  Bachelor  of  Arts,  Masters  of  Laws,  and 
Doctor  of  Philosophy.  After  graduating  from  the  Uni- 
versity of  Michigan  I  taught  physics  for  a  short  time. 
I  then  entered  the  examining  corps  of  the  United  States 
Patent  Office  and  remained  there  some  seventeen  years, 
having  been  for  ten  years  principal  Examiner  of  the  Di- 
vision of  Metallurg}'-  and  Electrochemistry,  also  having 
charge  of  the  laboratory.  Resigning  in  November, 
1901,  I  engaged  in  private  practice,  and  am  now  a 
member  of  the  firm  of  Byrnes,  Townsend  &  Bricken- 
stein,  with  offices  at  918  F  street,  N.  W.,  Washington, 
D.  C.  I  am  a  member  of  various  scientific  bodies,  in- 
cluding the  American  Chemical  Society,  the  American 
Electrochemical  Society  and  the  Society  of  Chemical  In- 
dustry. As  Principal  Examiner  in  the  Patent  Office,  it 
was  my  duty  to  determine  the  novelty  and  patentability 
of  inventions  relating  to  the  treatment  of  ores  and  the 
recovery  of  metals.  I  had  to  do  with  a  great  many  ap- 
plications involving  the  recovery  of  floating  minerals 
and  the  recovery  of  minerals  by  flotation,  including  the 
well  known  Potter  and  Delprat  methods  of  flotation,  in- 
volving the  use  of  a  chemically-generated  gas.  In  my 
own  practice,  I  have  also  had  much  to  do  with  the  sep- 
aration of  minerals  and  their  recovery  by  flotation,  in- 
cluding improvements  on  the  Potter  and  Delprat  meth- 
ods and  methods  involving  the  separation  of  sulfids  by 
aeration,  such  as  the  Macquisten  method,  which  I  as- 
sisted in  operating  and  practically  demonstrating.      I 
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have  visited  many  of  the  principal  mining  sections  in 
the  West,  and  am  familiar  with  the  apparatus  used  in 
mining  and  metallurgy.  I  have  frequently  testified  in 
patent  suits  relating  to  metallurgical  subjects,  both  for 
individuals,  corporations  and  the  U.  S.  Government,  in- 
cluding the  recovery  of  zinc.  I  maintain  a  chemical 
laboratory  in  the  City  of  Washington,  and  am  princi- 
pally occupied  in  investigating  the  novelty  of  and  giv- 
ing opinions  and  testimony  relative  to  chemical  inven- 
tions and  patents  therefor.  I  am  an  associate  editor  of 
the  Journal  "Metallurgical  and  Chemical  Engineering." 

Q.  3.  The  bill  of  complaint  in  this  suit  charges  in- 
fringeemnt  of  United  States  patent  No.  835,120,  grant- 
ed to  H.  L.  Sulman,  H.  F.  Kirkpatrick-Picard  &  J.  Bal- 
lot, Nov.  6,  1906.  Are  you  familiar  with  the  contents 
of  this  patent  and  the  art  to  which  it  relates  ? 

A.    Yes 

O.  4.  Will  you  explain  your  understanding  of  the 
patent  referred  to,  making  reference  in  your  answer,  if 
necessary,  to  such  matters  connected  w'ith  the  prior  art 
as  you  may  desire  ? 

A.  This  patent  relates  to  the  concentration  of  ores, 
and  to  the  recovery  or  separation  therefrom  of  the  por- 
tion containing  the  valuable  constituent,  whether  metal 
or  graphite,  leaving  the  gangue  or  portion  containing 
rock  and  of  no  value. 

The  alleged  improvement  is  one  in  that  old  class  of 
methods  employing  an  oil,  fatty  acid  or  the  like  to  coat 
the  valuable  constituents  of  the  ore,  which  may  be  called 
''mineral,"  for  short,  leaving  the  non-valuable  constitu- 
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ents,  gangue  or  tailings  uncoated,  although  they  become 
wetted  with  water. 

The  three  patentees,  alleged  joint  inventors,  in  the  be- 
ginning of  the  description  of  the  patent,  refer  to  the 
prior  U.  S.  patents  Nos.  777,273  and  777,274,  granted 
to  A.  E.  Cattermole,  as  patents  describing  general  proc- 
esses of  separating  metalliferous  matters  from  ore  by 
the  use  of  oil  or  oleic  acid,  a  fatty  acid,  calling  attention 
to  the  fact  that  this  prior  inventor  used  an  amount  of 
oil  varying  from  4  to  6  per  cent,  of  the  weight  of  metal- 
liferous matter  present.  They  then  announce  the  dis- 
covery constituting  the  novel  feature,  improvement  or 
principle  upon  which  their  patent  is  based,  in  the  fol- 
lowing language: 

"We  have  found  that  if  the  proportion  of  oily 
substance  be  considerably  reduced — say  to  a  fraction 
of  one  per  cent,  on  the  ore — granulation  ceases  to 
take  place,  and  after  vigorous  agitation  there  is  a 
tendency  for  a  part  of  the  oil-coated  metalliferous 
matter  to  rise  to  the  surface  of  the  pulp  in  the  form 
of  a  froth  or  scum." 
They  next  announce  a  number  of  factors  or  condi- 
tions which  assist  this  small  amount  of  oil  in  coating 
the  metalliferous  matter  and  forming  a  froth,  to-wit: 
(1)  A  slight  acidification  of  the  water  in  which 
the  oiling  is  effected,  that  is,  the  water  in  which  the 
finely-divided  metalliferous  matter  is  in  suspension 
as  a  pulp,  as  by  the  addition  of  up  to  one  per  cent,  of 
sulfuric  acid,  or  other  mineral  acid  or  acid  salt. 
This  acidification  is  said  to  increase  the  selective 
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action  or  preferential  affinity  of  the  oily  substance 
for  the  metalliferous  matter,  and  to  prevent  it  from 
coating  the  gangue.  The  patentees  call  attention  to 
the  fact  that  the  addition  of  acid  is  not  intended  to 
generate  a  gas  to  float  the  mineral,  and  state  that: 
"the  proportion  of  acid  used  is  insufficient  to  cause 
chemical  action  on  the  metalliferous  minerals  pres- 
ent." 

(2)  Warming  of  the  pulp,  or  mixture  of  water 
and  suspended  ore,  to  which  the  oily  substance  has 
been  added,  is  stated  to  increase  the  tendency  for  the 
oil  to  disseminate  through  the  pulp,  and  the  rapidity 
Math  which  the  metalliferous  matter  becomes  coated 
v/ith  oil. 

(3)  Fine  pulverization  of  the  ore  is  said  to  assist 
the  formation  of  froth,  and  *'slime  material,"  that 
is,  the  mineral  in  impalpable  small  particles  float- 
ing in  the  pulp,  is  said  to  most  readily  generate 
scum,  larger  particles  being  floated  with  more  diffi- 
culty. 

(4)  The  amount  of  mineral  recovered  by  flotation 
of  the  froth  is  said  to  vary  with  different  ores;  and 

(5)  The  recovery  also  varies  with  different  oily 
substances,  necessitating  a  preliminary  test  to  de- 
termine which  is  most  suitable  for  the  particular 
ore. 

The  patent  then  proceeds  with  a  detailed  description 
of  the  treatment  of  a  particular  ore,  containing  ferrugi- 
nous blende,  zinc  sulfid  carrying  iron;  galena,  lead  sul- 
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fid;  and  gangue  consisting  of  quartz,  rhodonite  and  gar- 
net, silica  or  silicates  containing  no  metalliferous  val- 
ues.   The  sequence  of  operations  is  as  follows: 

The  ore  is  finely  powdered. 

The  powdered  ore  is  mixed  with  water  containing  up 
to  1  per  cent,  of  a  mineral  acid  or  acid  salt,  specifically 
sulfuric  acid  or  ferric  sulfate. 

A  very  small  proportion  of  oleic  acid,  say  from  0.02 
to  0.5  per  cent,  on  the  weight  of  the  ore,  is  added. 

The  mixture  of  powdered  ore,  water,  mineral  acid  or 
acid  salt,  and  oleic  acid  is  warmed,  say  to  30°  to  40° 
Centigrade. 

The  warmed  mixture  is  briskly  agitated  in  a  mix<|)r  or 
the  like,  for  example  the  cone  mixer  shown  in  the  speci- 
fied prior  patents  to  Cattermole,  for  a  period  of  from 
two  and  one-half  to  ten  minutes,  until  the  oleic  acid  has 
been  brought  into  efficient  contact  with  all  the  mineral 
particles,  that  is,  until  they  have  become  coated  with 
this  oily  agent. 

Agitation  is  discontinued,  whereupon  a  large  propor- 
tion of  the  mineral  present  is  said  to  rise  to  the  surface 
in  the  form  of  a  froth  or  scum,  consisting  of  air-bub- 
bles, introduced  into  the  mass  by  agitation,  adhering  to 
the  oiled  mineral  particles  only,  the  unoiled  gangue 
particles,  without  adhering  air-bubbles,  not  floating. 

The  froth  is  now  removed  "by  spitzkast,  upcast, 
skimming,  draining,  or  otherwise,"  and  may  be  treated 
with  alkali  to  remove  the  oleic  acid.  If  the  ore  has  been 
crushed  to  90  mesh  to  the  inch,  from  70  to  80  per  cent. 
of  the  metalliferous  matter  in  the  ore  is  said  to  be  re- 
covered in  this  first  froth. 
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To  recover  the  metalliferous  matter  remaining  in  the 
tailings,  especially  including  the  larger  particles,  vari- 
ous flotation  methods  may  be  used,  for  example: 

The  pulp  freed  from  the  froth  and  containing  the 
gangue  and  non-floated  mineral  may  be  aerated  by 
distributing  it  as  a  thin  layer  on  a  shaking  table,  air 
jets  being  also  blown  upon  it,  and  the  aerated  min- 
eral may  be  floated  off  and  separated  from  the 
gangue,  which  sinks.  Reference  is  here  made  to  a 
specific  process  of  this  character  which  is  described 
in  another  United  States  patent  granted  to  the 
same  inventors,  No.  879,985. 

An  alternative  method  for  the  treatment  of  the 
tailings  consists  in  placing  the  pulp  containing  the 
tailings  and  mineral  unrecovered  in  the  first  froth 
in  a  closed  vessel  and  compressing  air  or  gas  there- 
in, thereby  causing  an  excess  of  air  to  be  dissolved 
in  the  pulp;  and  then  releasing  the  pressure  and  al- 
lowing the  dissolved  air  or  gas  to  be  evolved  in  bub- 
bles throughout  the  mass,  these  bubbles  attaching 
themselves  to  the  (oiled)  metalliferous  matter  and 
raising  it  to  the  surface  as  a  second  froth.  This 
method  is  referred  to  as  the  subject-matter  of  an- 
other application,  which  has  matured  into  patent 
835,479,  to  the  same  inventors. 

The  drawings  of  the  patent  illustrate  apparatus  which 
may  be  employed.  The  agitator  for  effecting  the  pre- 
liminary oiling  of  the  mineral  is  illustrated  in  Figure  1, 
being  a  cone  agitator  of  the  kind  previously  employed 


Butte  &  Superior  Mining  Company.         1459 

Deposition  of  Eugene  A.  Byrnes. 

by  Cattermole,  and  shown  in  his  patent  777,272),  con- 
sisting of  a  vertical  cyHndrical  vessel  in  which  is  cen- 
trally journaled  a  vertical  shaft  carrying  a  hollow  cone 
near  its  lower  end.  A  hopper  C  and  belt-conveyor  D 
carry  the  crushed  ore  into  the  top  of  the  vessel,  and  a 
swan-neck  pipe  H,  controlled  by  a  cock  G,  delivers  the 
froth  from  the  vessel.  A  pipe  F  having  a  cock  F", 
serves  to  deliver  the  oleic  acid  or  other  oil,  in  regulated 
amounts,  into  the  agitator,  corresponding  to  similar  de- 
vices shown  in  the  Cattermole  patent.  The  patentees 
state  that  several  of  these  agitators  may  be  used,  con- 
nected in  series,  as  shown  in  said  Cattermole  patent, 
Figure  2  of  the  drawing  illustrates  the  same  agitator, 
not  showing  the  ore-feeding  mechanism. 

Figure  1  also  illustrates  the  apparatus  used  for  sep- 
arating the  oiled  and  aerated  metalliferous  froth  from 
the  water  and  tailings,  consisting  of  three  funnel- 
shaped  chambers,  of  progressively  increasing  size,  hav- 
ing quadrangular  tops  arranged  in  series,  these  cham- 
bers or  "boxes"  being  filled  with  water  and  receiving 
the  oiled  and  agitated  pulp  delivered  from  the  cone 
mixer  through  pipe  H,  first  flowing  onto  a  smooth 
slightly-inclined  plane  or  flat  trough  O,  which  delivers 
into  the  smallest  chamber  or  box.  The  heavier  sands 
and  coarser  mineral  sink  in  the  first  box,  the  medium 
sands  and  any  residual  mineral  in  the  middle  box,  and 
the  fine  sands  in  the  last  box.  A  jet  of  water  may  be 
led  into  the  bottom  of  each  chamber,  to  assist  the  sepa- 
ration, as  usual  in  devices  of  the  type  termed  "spitz- 
kasten."    The  metalliferous  froth  floats  on  over  the  top 
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of  each  chamber  and  is  discharged  from  the  edge  of  the 
last  chamber  into  a  launder  P,  delivering  to  a  filter. 
The  water  separated  from  the  metalliferous  matter  is 
pumped  back  to  the  cone  agitator,  and  may  pass 
through  a  heater  in  transit.  Any  mineral,  oiled,  but  not 
floated,  depositing  with  the  gangue  in  the  chambers  P 
or  J^,  may  be  recovered  by  the  method  of  compressing  a 
gas  into  the  pulp  and  then  releasing  the  pressure  to 
evolve  the  gas  and  aerate  and  float  the  oiled  mineral  of 
the  froth,  as  heretofore  described. 

In  the  modified  apparatus  shown  in  Figure  2  of  the 
drawing,  the  oiled  and  agitated  pulp  from  the  cone  mix- 
er is  passed  through  a  discharge-conduit  a',  pipe  o^ 
pump  e  and  pipe  e\  into  a  closed  chamber  /,  wherein  it 
is  first  subjected  to  an  atmosphere  of  air  or  other  gas 
compressed  to  from  50  to  100  pounds  per  square  inch, 
for  a  few  minutes,  being  thence  discharged  to  the  froth- 
separator  with  three  chambers  heretofore  described. 
The  air  or  gas  dissolved  under  pressure  and  evolved 
upon  discharge  from  the  compression-vessel,  assisting 
the  aeration  produced  in  the  cone  agitator,  is  said  to 
cause  all  of  the  oiled  mineral  to  rise  to  the  surface  as  a 
single  froth,  obviating  the  necessity  of  retreating  the 
tailings,  as  with  the  first  apparatus  illustrated. 

The  patentees  state  that  an  amount  of  oleic  acid  con- 
stituting 0.1  per  cent,  of  the  ore  has  been  found  suit- 
able and  economical  for  effecting  the  flotation,  but  that 
smaller  amounts  may  be  used.  They  also  state  that  the 
oleic  acid  may  be  liberated  in  the  pulp,  instead  of  direct- 
ly added  thereto,  by  first  introducing  a  dilute  soap  solu- 
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tion  and  then  adding  a  mineral  acid  to  decompose  the 
soap,  referring  to  the  Cattermole  patent  777,274  for  a 
description  of  this  procedure.  They  note  that  oleic  or 
other  fatty  acid,  coating  the  mineral,  may  react  with 
soluble  salts  of  lime,  iron,  etc.,  present  to  form  insoluble 
soap  adhering  to  the  mineral  and  capable  of  attaching  it 
to  bubbles  of  air  and  floating  it,  like  the  fatty  acid  itself. 

Claims  1,  2,  3,  4,  5,  6,  7,  8,  12  and  13  of  the  patent 
in  suit  are  limited  to  the  use  of  a  proportion  of  an  oily 
liquid  having  a  preferential  affinity  for  metalliferous 
matter  amounting  to  a  fraction  of  one  per  cent,  on  the 
ore,  specifically  to  the  use  of  oleic  acid  in  amounts  from 
0.02  to  0.5  per  cent.,  claims  8  and  13  requiring  that  oleic 
acid  shall  be  produced  in  the  mass  with  decomposition 
of  a  soap  solution. 

Claims  9,  10,  11  specify  "a  small  quantity  of  oil." 

Each  claim  includes  the  step  of  agitating  the  mixture 
to  effect  the  oiling  of  the  mineral  and  formation  of  the 
froth. 

Claims  2,  3,  4,  6,  7,  8,  11  and  12  specify  the  use  of 
slightly-acidified  water,  or  water  containing  a  fraction 
of  one  per  cent,  of  sulfuric  acid,  claim  11  requiring  that 
the  amount  shall  be  insufficient  to  cause  chemical  action. 

Claims  3,  4,  7,  8,  10,  and  13  include  the  step  of  warm- 
ing the  mixture. 

Claim  13  includes  the  particular  mode  of  separating 
the  froth  by  passing  the  oil  and  agitated  pulp  on  the 
surface  of  a  current  of  water  over  columns  of  water, 
as  by  the  use  of  the  spitzkasten  illustrated. 

Q.  5.     Please  compare  the  subject-matter  of  patent 
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835,120,  which  you  have  been  discussing,  with  the  prior 
art  as  you  understand  it,  stating  what,  if  anything,  of 
novelty  you  find  in  that  patent. 

A.  I  will  first  refer  to  a  number  of  prior  U.  S.  pat- 
ents, considering  them  chronologically,  to-wit: 

No.  345,951,  granted  July  20,  1885,  to  Hezekiah 
Bradford.    I  quote  from  this  patent  as  follows: 

"Almost  all  metallic  ores — coal  and  other  sub- 
stances— when  pulverized,  contain  a  greater  or  less 
proportion  of  particles  of  ore  or  metal  that  will, 
even  if  pulverized  in  water,  float  on  the  surface  of 
the  water,  and  the  finer  the  substances  are  pulver- 
ized the  greater  the  proportion  of  floating  particles. 
These  floating  particles  appear  to  possess  some  pecu- 
liar quality  which  repels  the  water  from  their  sur- 
faces, especially  when  such  particles  are  exposed, 
even  momentarily  to  atmospheric  air,  and  when  such 
exposure  takes  place  the  water  is  repelled  from  a 
sufficient  portion  of  their  surfaces  to  cause  such 
particles  to  float  off  on  the  surface  of  the  waste 
water  from  the  other  particles  that  sink  in  the 
water. 

"In  concentrating  ores  they  should  be  pulverized 
fine  enough  to  liberate  the  metallic  particles  and  the 
particles    of    native    metals    from    their    gangue. 

"the  floating  particles  will  pass,  with  a  part  of  the 
waste  water,  over  the  overflow  I  of  tank  D  into  a 
receptacle,  L,  in  tank  M,  with  a  fall  sufficient  to 
plunge   the   floating   particles   under   water.     This 
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receptacle  L  should  be  small  enough  so  that  the 
whole  surface  of  the  water  therein  will  be  constant- 
ly acted  upon  by  the  plunging  water,  in  order  to 
thoroughly  wet  the  floating  particles,  some  of  which 
will  rise  many  times  to  the  top  of  the  water  before 
they  get  wet  enough  to  sink ;  .  .  .  they  will  not 
float  again  without  exposure  to  atmospheric  air.  ." 
"the  substances  must  be  conducted  to  trough  R, 
from  which  these  substances  must  be  raised  by  an 
elevator,  R',  high  enough  to  be  deposited  in  the 
trough  or  incline  /?^,  which  will  deliver  them  upon 
the  belt  E,  a  portion  of  which  is  immersed  in  water 
in  tank  D,  and  the  upward  motion  of  this  belt  will 
elevate  these  tailings  and  floating  materials  out  of 
the  water,  so  that  atmospheric  air  will  come  in  con- 
tact with  the  tailings.  When  the  belt  delivers  these 
substances  again  to  the  water,  the  tailings  will  im- 
mediately sink  in  the  water  to  the  bottom  of  the 
tank  D,  while  the  particles  that  repel  the  water  will 
float  and  pass  off     .     .     ." 

This  patent  describes  and  utilizes  the  well  known  fact 
that  finely-divided  minerals,  although  having  a  weight 
or  specific  gravity  much  greater  than  that  of  water,  will 
nevertheless  float  on  the  surface  of  water,  provided 
they  are  dry  or  only  slightly  wetted,  or  if  wetted,  are 
re-aerated  by  lifting  them  out  of  the  water  into  the  at- 
mosphere, whereby  they  become  coated  with  a  film  of 
absorbed  air.  Such  particles  float  on  the  water  by  reas- 
on of  the  well  known  capillary  phenomenon  called  "sur- 
face tension,"  the  upper  surface  of  the  water  acting 
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like  a  thin,  elastic  membrane,  and  being  slightly  de- 
pressed by  each  air-coated  particle,  not  coming  in  actual 
contact  with  it,  but  depressing  the  surface  of  the  water 
beneath  it  until  it  displaces  an  amount  of  water  equal 
in  weight  to  that  of  the  particle.  So,  films  of  dust  float 
on  water,  although  consisting  of  individual  particles  of 
rock  much  heavier  than  water.  Another  familiar  illus- 
tration of  this  phenomenon  is  the  fact  that  a  sewing 
needle,  although  having  a  specific  weight  about  eight 
times  that  of  water,  will  nevertheless  float  on  water  if 
the  surface  of  the  needle  be  coated  with  a  slight  imper- 
ceptible film  of  oil  or  grease. 

No.  348,157,  granted  August  24,  1886,  to  Carrie  J. 
Everson.    I  quote  from  this  patent  as  follows  : 

"The  discovery  which  forms  the  basis  of  my  in- 
vention is  that  metals  and  metallic  substances  in  a 
comminuted  state  will  unite  with  compounds  of  fats 
or  oils  and  acids,  and  that  such  compounds  will  not 
unite  with  comminuted  quartz  or  other  rocky  gan- 
gue.  The  essential  feature  of  the  method  which  con- 
stitutes my  invention,  therefore,  consists  in  com- 
mingling with  pulverized  ore  a  fat  or  an  oil,  either 
animal,  mineral,  or  vegetable,  or  a  fatty  constituent 
or  acid  of  an  animal  or  vegetable  fat  or  oil,  or  any 
constituent  of  a  mineral  oil,  together  with  an  acid 
either  mineral  or  vegetable,  or  a  soluble  neutral  or 
acid  salt,  for  the  purpose  of  effecting  a  union  of  the 
free  metal  or  metallic  portion  of  the  ore  with  such 
admixed  material,  whereby  the  same  maybe  retained 
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in  the  subsequent  separation  of  the  quartz  or  other 
rock  therefrom  by  washing  or  other  suitable  means. 

"In  putting  my  invention  into  practice  any  fat 
or  oil,  and  any  acid,  either  mineral  or  vegetable,  or 
any  soluble  neutral  or  acid  salt,  or  any  compound  of 
fats  and  oils  with  appropriate  acids,  may  probably 
be  successfully  employed,  at  least  such  is  the  case 
with  all  of  these  agents  with  which  I  have  so  far  ex- 
perimented. I  have  used  petroleum  and  one  of  its 
several  constituents — namely,  paraffine-oils — also 
tallow,  (melted,)  lard,  lard-oil,  red-oil,  (impure  oleic 
acid,)  cotton-seed  oil,  castor-oil,  sperm-oil,  and  lin- 
seed-oil, and  some  combinations  of  these  with  each 
other.  The  acids  which  I  have  employed  are  sul- 
phuric, hydrochloric,  nitric,  phosphoric,  acetic,  ox- 
alic, tannic,  and  gallic.  I  have  also  used  the  follow- 
ing salts,  to-wit:  the  sulphates  and  chlorides  of  so- 
dium, zinc,  and  copper,  and  the  double  sulphate  of 
potash  and  alumina.  The  selection  of  the  appropri- 
ate agents  will,  however,  be  largely  determined  in 
the  practical  working  of  my  invention  by  the  consid- 
eration of  economy,  which  will  obviously  exclude  the 
greater  number  of  those  above  enumerated.    .    .    ." 

"Take  an  ore  assaying  twelve  ounces  per  ton  in 
silver  and  containing  forty-eight  per  cent,  silica,  6.3 
per  cent,  zinc,  1.5  per  cent,  copper,  fifteen  per  cent, 
iron  and  aluminum,  6.5  per  cent,  lead,  14.18  per  cent, 
sulphur,  7.19  per  cent,  arsenic.  Of  this  ore  take  four 
(4)  ounces  by  weight  in  pulverulent  form,  prepare 
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a  mixture  containing  sulphuric  acid,  cotton-seed  oil, 
and  water,  in  all  about  twelve  fluid  drams,  of  which 
ten  drams  are  of  water  and  about  two  drams  are 
acid  and  oil  in  the  proportions  of  fifteen  parts  of  the 
oil  and  two  parts  of  the  acid  by  measure.  In  mak- 
ing this  fiuid  mixture  the  acid  and  oil  are  first  mixed 
with  each  other,  the  acid  being  added  to  the  oil  very 
gradually,  so  that  the  temperature  will  not  rise 
above  120°  Fahrenheit.  The  stirring  in  of  the  acid 
should  be  thorough,  as  it  tends  at  first  to  gravitate 
to  the  bottom.  After  a  few  hours,  in  a  summer  tem- 
perature, the  mixture  will  be  ready  for  use,  and,  pre- 
ferably, in  such  a  temperature,  should  not  be  pre- 
pared long  before  using,  though  if  it  should  have 
stood  long  enough  to  solidify  it  should  be  gently 
heated  before  adding  the  water  thereto.  In  winter 
or  in  air-tight  vessels  it  may  be  kept  for  a  number  of 
weeks  or  even  longer,  and  then  rendered  fit  for  mix- 
ing with  water  by  heating  gently  when  required  for 
use.  The  water  may  be  advantageously  added  in  in- 
stallments of  about  three  equal  parts,  and  the  mix- 
ture stirred  for  each  addition  of  water  until  it  stif- 
fens. After  stirring  in  the  entire  quantity  of  water 
the  compound  is  added  to  the  ore,  the  proportions  of 
ore  and  compound  being  chosen  with  a  view  to  pro- 
ducing a  stifif  mass  after  the  materials  have  been  in- 
corporated, such  proportions  being  therefore  varia- 
ble in  different  cases  with  this  end  in  view.  The  stir- 
ring or  incorporation  of  the  ore  with  the  liquid 
should  of  course  be  thorough  for  the  purpose  of 
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bringing  the  mineral  into  contact  with  the  oil  and 
acid  as  completely  as  possible,  and  after  such  incor- 
poration the  mass  is  then  in  condition  for  the  wash- 
ing out  of  the  quartz  by  the  action  of  water  which 
will  be  applied  to  the  mass  in  sufficient  quantities  for 
this  purpose.    .    .    ." 

**VVhen  petroleum  or  a  constituent  thereof  is  used 
the  oil  should  desirably  be  first  mixed  with  the  ore, 
then  water  added  containing  a  suitable  amount  of 
free  acid  or  a  soluble  neutral  or  acid  salt,  the  quan- 
tity of  water  being  ample  for  the  washing-out  opera- 
tion, which  is  to  follow,  and  the  quantity  of  acid  suf- 
ficient to  cut  the  sand  away  from  the  otherwise  co- 
hering mass.  In  the  case  of  petroleum  or  its  con- 
stituent, paraffine-oil,  one  or  two  fluid  drams  of  acid 
to  one  gallon  of  water  is  sufficient  for  this  purpose. 
The  petroleum  which  I  have  used  was  30°  Baume; 
and  I  have  found  three  fluid  drams  of  oil  abundant 
for  properly  moistening  two  ounces  of  heavy  ore,  or 
in  the  ratio  of  about  a  barrel  of  oil  to  the  ton  of  ore, 
the  amount  being,  of  course,  variable  with  the  rela- 
tive bulkiness  of  the  ore. 

"In  the  use  of  petroleum,  or  of  a  liquid  constitu- 
ent thereof,  like  paraffine-oil,  the  condition  of  the 
concentrated  mass  is  more  liquid  than  when  a  vege- 
tableoran  animal  oil  or  a  fatty  constituent  thereof  is 
used,  and  a  somewhat  different  means  or  method 
should  be  employed  for  removing  the  sand.  In  prac- 
tice, the  concentrate,  after  thorough  agitation  of  the 
mass  and  detachment  of  the  sand,  will  in  this  case  be 
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preferably  removed  by  means  of  a  constant  overflow 
of  water  from  a  washing-out  vessel,  by  which  over- 
flow the  concentrate  will  be  floated  off.  Devices  and 
methods  now  well  known  in  wet  separation  of  ores 
will  be  suited  to  this  part  of  the  operation,  bearing 
in  mind. that  the  sand  and  mineral  are  merely  trans- 
posed or  their  relative  positions  are  reversed,  be- 
cause the  sand  is  heavier  than  the  mixture  of  min- 
eral, oil,  and  acid.  A  proper  selection  of  devices  for 
this  purpose  will  be  apparent  to  those  skilled  in  the 
wet  separation  of  ores.    .    .    ." 

"The  proportions  in  which  the  acids  or  salts  are 
added  to  the  oils  or  fats  may  vary  according  to  the 
kind  of  acid  or  oil  employed,  and  also  according  to 
the  kind  of  ore  to  be  treated;  and  the  manipulation 
of  the  substances  employed  may  be  varied  from  that 
above  set  forth  in  either  formula  given.  These  mat- 
ters may  be  determined  in  individual  cases  by  the 
operator;  and  I  do  not,  therefore,  restrict  myself 
to  any  particular  proportions  of  the  substances  em- 
ployed, though  I  have  above  indicated  proportions 
of  certain  acids  and  oils  by  one  of  the  other  of 
which  practical  results  may  be  obtained  upon  almost 
all  varieties  of  ores. 

'Tt  is  also  not  essential  to  my  invention  that  the 
acid  or  salt  employed  with  a  vegetable  oil  be  added 
to  the  oil  before  the  incorporation  of  the  oil  with  the 
ore,  as  it  is  entirely  practicable,  at  least  in  most,  and 
possibly  in  all,  cases,  to  first  mix  such  oil  with  the 
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ore  and  thereafter  add  the  acid,  as  set  forth  in  the 
use  of  petroleum." 

Adjourned  until  Thursday,  May  2,  1912,  at  10 
A.  M.,  same  place. 

May  2,  1912. 
Met  pursuant  to  adjournment.   Present,  counsel  as 
before. 

Direct  examination  of  Eugene  A.  Byrnes  contin- 
ued. 

(Answer  to  Q.  4  continued.) 

This  patent  thus  announces  several  facts  of  great  in- 
terest and  pertinence,  to-wit,  that — 

(1)  Any  fat  or  oil,  including  red-oil  or  impure 
oleic  acid,  cotton-seed  oil,  or  petroleum  and  its  con- 
stituents, has  a  selective  action  or  preferential  af- 
finity for  comminuted  metals  and  metallic  substances 
admixed  with  comminuted  quartz  or  other  rocky 
gangue ; 

(2)  A  mineral  or  vegetable  acid,  or  a  soluble  neu- 
tral or  acid  salt,  such  as  sulfuric  acid  or  a  sulfate, 
tends  to  effect  a  union  of  the  metallic  portion  of  the 
ore  with  the  admixed  fat  or  oil,  and  to  enable  it  to 
be  retained  thereby  during  the  separation  of  the 
gangue,  the  use  of  both  the  fat  or  oil  and  the  min- 
eral or  vegetable  acid  or  salt  being  specified  as  the 
essential  feature  of  the  method; 

(3)  The  material  used  for    oiling    the    mineral 
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should  be  sufficiently  liquid  to  enable  it  to  be  thor- 
oughly brought  in  contact  with  the  mineral,  and  in 
winter,  when  it  has  become  solidified,  it  should  be 
heated  to  melt  and  thin  it,  although  in  summer  tem- 
perature such  heating  may  not  be  necessary.  Some 
of  the  oils  or  fats  prescribed  are  solid  at  ordinary 
atmospheric  temperatures,  for  example,  tallow, 
which  the  applicant  notes  should  be  used  melted.  The 
red-oil,  or  impure  oleic  acid,  mentioned,  ordinarily 
produced  from  tallow  in  separating  the  stearin  and 
other  harder  fats  used  for  candle-making,  etc.,  may 
be  either  solid  or  liquid,  depending  on  the  season  of 
the  year,  whether  winter  or  summer.  Other  oils 
mentioned,  cotton-seed,  castor,  sperm,  linseed,  and 
petroleum,  are  liquid  at  ordinary  atmospheric  tem- 
peratures ; 

(4)  The  proportions  of  oil  or  fat  and  acid  used 
must  vary  according  to  the  kind  of  each  employed 
and  according  to  the  kind  of  ore  to  be  treated,  and 
must  be  determined  in  individual  cases  by  the  oper- 
ator ; 

(5)  "The  operation  of  concentration  as  a  whole, 
or  in  its  practical  form  as  applied  to  the  separation 
of  rocky  mineral  ores,  involves  the  reduction  of  the 
quartz  or  other  rock  containing  the  mineral  to  a 
powder." 

That  is,  fine  comminution  is  necessary  to  liberate 
the  mineral  from  the  gangue,  or  produce  separate 
particles  of  each,  enabling  the  mineral  to  be  prefer- 
entially coated  with  the  oily  material; 
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(6)  Thorough  agitation  of  the  mass  or  pulp  com- 
prising water,  the  finely  divided  ore,  the  oil  or  fat, 
and  the  acid,  is  necessary,  the  purpose  being  to  bring 
the  mineral  into  contact  with  the  oil  and  acid  as 
completely  as  possible  to  enable  each  particle  of  min- 
eral to  be  preferentially  oiled.  The  particular  appa- 
ratus to  be  used  is  not  described  or  illustrated,  the 
statement  being  made  that  proper  devices  can  be  se- 
lected by  those  skilled  in  the  art; 

(7)  When  the  mixture  of  pulp,  oil  and  acid  is  suf- 
ficiently liquid,  as  when  using  a  naturally  liquid  oil 
like  petroleum  or  paraffin-oil,  the  mass  is  first  thor- 
oughly agitated  and  the  concentrate  will  then  be  sep- 
arated from  the  sand  or  gangue  by  flotation,  *'by 
means  of  a  constant  overflow  of  water  from  a  wash- 
ing-out vessel,  by  which  overflow  the  concentrate  will 
be  floated  ofY"  .  .  .  "because  the  sand  is  heavier 
than  the  mixture  of  mineral,  oil,  and  acid."  As  the 
patentee  states  that  devices  and  methods  of  this 
character  are  well  known  in  the  wet  separation  of 
ores,  reference  is  evidently  here  made  to  the  use  of 
the  common  spitzkasten,  in  which  a  constant  current 
of  water  lifts  the  lighter  material  which  floats  of¥, 
while  the  heavier  portions  gravitate  to  the  bottom 
against  the  current. 

No.  466,753,  granted  January  5,  1892,  to  Edgar  A. 
Hockley.    I  quote  from  this  patent  as  follows: 

**My  invention  relates  to  a  novel  form  and  con- 
struction of  mechanism  for  treating  ores,  and  is  de- 
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signed  to  save  the  float  mineral,  usually  called 
'slimes'  and  sometimes  termed  'flour'  gold  and  sil- 
ver ...  In  all  classes  of  ore  there  is  more  or  less 
of  this  light  flour  or  float  mineral  which  is  held  in 
suspension  by  the  water,  while  in  some  kinds  of  ore 
this  class  of  mineral  amounts  to  a  very  large  propor- 
tion of  the  value,  which  is  therefore  ordinarily  lost 
or  carried  to  the  dump  with  the  so-called  'tailings'." 
"The  principle  of  the  invention  is  to  aid  or  in- 
,  crease  the  natural  floating  tendency  or  buoyant  con- 
dition of  the  mineral  particles,  whereby  the  valuable 
portion  is  made  to  float,  while  the  gangue,  which  is 
heavier,     settles,     thus     effecting    the     separation. 

"air,  water,  steam,  etc.,  may  be  forced  into  tubes 
16  and  thence  into  the  bottom  of  the  tank  for  the 
purpose  of  agitation,  whereby  the  light  mineral  is 
washed  or  separated  from  the  heavier  gangue  and 
an  increased  upward  or  buoyant  tendency  given  said 
mineral,  keeping  the  same  upon  the  surface  of  the 
water  until  discharged  into  the  filtering  tank.  .  .  . 
At  the  bottom  of  the  discharge  end  or  side  of  the 
tank  is  located  the  lower  trough  19  for  carrying 
away  the  gangue  which  settles  in  the  bottom  of  the 
tank  and  the  upper  trough  20,  into  which  the  float 
mineral  passes,  which  collects  in  the  form  of  a  scum 
upon  the  surface  of  the  water." 

The  patentee,  in  referring  to  flour  gold  and  silver  as 
"light,"  does  not  mean  that  the  specific  gravity  of  gold 
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and  silver,  or  the  mineral  to  be  recovered,  is  less  than 
that  of  the  gangue,  but  to  the  fact  that  it  tends  to  float 
upon  the  water  by  reason*^  of  the  surface-tension  phe- 
nomenon heretofore  referred  to  by  me,  due  to  the  fact 
that  the  very  small  particles  of  metal  or  mineral  are 
surrounded  by  a  film  which  prevents  them  from  being 
wetted.  The  patentee  proposes  to  increase  the  natural 
floating  tendency  of  the  mineral  by  the  use  of  injected 
streams  of  air,  etc.  Such  streams  of  air  would  tend  to 
aerate  the  mineral,  or  attach  more  air  to  its  particles,  as 
films  or  bubbles,  enabling  it  to  float  as  a  scum,  which 
moves  through  a  conduit  to  a  filtering-tank. 

No.  469,599,  granted  February  23,   1892,  to  Albion 
M.  Rouse.    I  quote  from  this  patent  as  follows: 

"My  invention  relates  to  an  improved  method  and 
apparatus  for  removing  or  separating  slime  or  fines 
from  water  carrying  ores;  .  .  ." 
"As  the  sHme-water  passes  slowly  through  the 
chamber  21  it  is  acted  upon  by  an  innumerable  num- 
ber of  air-bubbles  escaping  from  the  perforate  pipes 
26j27,  into  which  the  air  is  forced  through  pipe  25. 
The  constant  upward  circulation  of  air  through  the 
slime-water  tends  to  elevate  all  foreign  matter  to  the 
surface  of  the  water  and  to  create  or  form  a  mass 
of  strong  foam  having  a  great  carrying  energy  for 
matter  foreign  to  water.  As  the  foam  accumulates 
in  the  chamber  21  it  is  forced  out  through  the  pas- 
sage 23  to  a  drier." 

No.  676,679,  granted  June  18,  1901,  to  Francis  E.  El- 
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more.  This  patent  corresponds  to  British  patent  21,- 
948,  dated  October  18,  1898,  upon  which  suit  was 
brought  in  England  by  The  British  Ore  Concentration 
Syndicate,  Limited,  and  another  against  Minerals  Sepa- 
ration, Limited,  the  plaintiff  in  the  present  suit.  I  quote 
from  this  U.  S.  patent  as  follows: 

"My  invention  relates  to  a  method  of  separating 
metallic  constituents  of  ore  from  rocky  and  other 
impurities,  which  is  distinguished  from  the  usual 
amalgamation  processes  in  which  the  ore  forms  an 
amalgam  with  mercury. 

"It  consists  in  mixing  the  crushed  ore  with  water 
and  mixing  with  the  ore  and  water  a  substance  oth- 
er than  mercury  which  has  the  power  of  causing  the 
metallic  portions  of  the  ore  only  to  adhere  to  it, 
while  the  water  and  rock  or  other  impurities  of  the 
ore  remain  unaffected  and  may  be  drawn  off.  The 
metallic  constituents  of  the  ore  are  then  recovered 
from  the  substance  in  which  they  are  entrapped.  I 
have  found  that  the  heavier  oils  are  efficacious  for 
this  purpose  and  particularly  that  kind  of  oil  known 
as  the  'residuum'  of  mineral  oil  after  the  more  vola- 
tile elements  have  been  distilled  off. 

"In  carrying  out  my  process  I  prefer  to  mix  the 
ore  with  water — as,  for  instance,  by  the  wet  crush- 
ing method  in  common  use — using  a  sufficient  quan- 
tity of  water  to  make  a  freely-flowing  mixture,  the 
fineness  of  the  ore  depending  upon  the  particular 
kind  of  ore  treated.    I  then  place  the  ore  and  water 
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in  a  suitable  vessel,  add  a  quantity  of  the  oil  depend- 
ing upon  the  particular  kind  of  ore  under  treatment, 
and  then  agitate  the  mixture  without  breaking  up 
the  oil  into  small  globules.  The  metallic  particles 
will  adhere  to  the  oil  and  be  buoyed  up  and  floated 
by  it,  while  the  other  constituents  of  the  ore  will  re- 
main in  the  water.  The  water  and  attendant  impuri- 
ties are  then  drawn  ofT,  leaving  the  oil  and  metallic 
particles.  The  metallic  particles  are  easily  separ- 
ated from  the  oil  by  mechanical  or  other  means. 

"The  lowest  layer  is  drawn  away  as  tailings, 
which  may  be  again  treated  with  oil  by  leading  them 
by  a  pipe  /  to  a  second  drum  g,  where  they  are 
again  mixed  with  oil  supplied  by  a  pipe  h,  the  mix- 
ture being  discharged  into  a  second  subsidence  ves- 
sel k.  This  may  be  again  repeated  until  little  or 
none  of  the  metallic  constituents  remain  in  the  tail- 
ings.   .    .    ." 

This  process  is  based  on  the  selective  action  or  prefer- 
ential affinity  of  oil  for  mineral  rather  than  gangue,  the 
oiled  metallic  particles  being  floated  up  by  the  oil,  while 
the  tailings  subside.  The  process  provides  for  retreat- 
ment  of  the  tailings  by  the  same  process  of  oiling  and 
flotation,  to  recover  any  mineral  which  may  not  have 
been  floated  in  the  first  operation. 

No.  689,070,  granted  December  17,  1901,  to  Alexan- 
der S.  Elmore.  This  patent  corresponds  to  British  No. 
6519,  dated  March  28,  1901,  which  was  also  involved 
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in  the  British  suit  brought  against  the  present  plaintiff. 
I  quote  from  this  U.  S.  patent  as  follows 

"The  selective  action  of  oil  has  been  utilized  for 
separating  metallic  substances  from  earthy  or  rocky 
constituents  of  ores.  This  has  generally  been  done 
by  pulverizing  the  ore  and  suspending  it  in  a  consid- 
erable quantity  of  water,  so  as  to  make  a  freely- 
flowing  pulp,  then  mingling  with  it  oil,  preferably 
heavy  oil,  such  as  is  obtained  from  petroleum  after 
some  of  the  lighter  oils  have  been  distilled  from  it. 
When  the  mixture  rests,  the  oil,  with  most  of  the 
metallic  substances  entrapped  in  it,  floats  at  the  top 
and  is  separated  from  the  rocky  or  earthy  matters, 
which  are  run  off  with  the  water  as  tailings.  The 
oil  is  afterward  separated  from  the  metallic  sub- 
stances, usually  by  centrifugal  action.  In  carrying 
on  this  separating  process  I  have  discovered  that  in 
some  cases  a  slight  acidulation  of  the  mixture  great- 
ly enhances  the  selective  action  of  the  oil,  so  that 
metallic  substances,  as  well  as  other  mineral  sub- 
stances, such  as  sulfur  and  plumbago,  can  be  separ- 
ated from  the  earthy  matters  with  which  they  are 
naturally  associated  better  than  when  there  is  no 
acid  present.  By  this  means  some  metallic  sub- 
stances can  be  separated  from  others — such,  for  in- 
stance, as  sulfids  from  oxids.  The  acidulation  may 
be  effected  either  by  adding  a  little  acid  to  the  oil, 
in  which  case  an  acid  that  will  dissolve  in  or  mix 
readily  with  the  oil,  but  which  is  insoluble,  or  near- 
ly so,  in  water — as,  for  instance,  olei^dacid — is  to  be 
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preferred,  or  the  acid  may  be  added  to  the  aqueous 
pulp,  in  which  case  sulfuric  acid  may  be  employed  or 
the  acid  cuprous  liquors  obtained  in  mine  working. 
The  quantity  of  acid  added  in  either  case  is  small,  as 
it  often  need  not  exceed  one  five-hundredth  part  of 
the  volume  of  oil  or  water  employed  in  the  opera- 
tion. The  quantity  of  acid  required  to  produce  the 
best  result  varies,  according  to  the  character  of  the 
material  treated,  and  I  therefore  do  not  confine  my- 
self to  any  definite  proportion.    .    .    ." 

*Tn  applying  my  invention  to  the  separation  of 
metallic  and  earthy  or  rocky  ingredients  of  ore  I 
prefer  to  mix  with  the  powdered  ore  from  five  to 
ten  times  its  weight  of  water,  forming  a  thin  freely- 
flowing  pulp,  which  I  allow  to  flow  into  the  mixer  A 
through  a  pipe  D.  Into  this  mixer  I  also  admit  a 
thin  stream  of  oil  from  a  pipe  E,  provided  with  a 
regulating  valve,  and  a  small  quantity  of  acid  from 
a  pipe  Q,  also  provided  with  a  regulating-valve.  The 
oil  and  acid  are  mixed  with  the  pulp  by  the  rotating 
beater  C.  The  oil  by  its  selective  action  coats  or  ab- 
sorbs the  metallic  particles,  sulfids,  the  tellurids,  and 
the  like.  If  plumbago,  elementary  sulfur,  or  other 
substances  of  like  character  are  present,  the  oil  at- 
taches itself  to  or  coats  such  particles,  while  it  does 
not  coat  or  attach  itself  to  the  rocky  or  earthy  par- 
ticles present." 

This  patent  thus  refers  to  the  selective  action  or  pref- 
erential affinity  of  oil  for  the  metallic  substances  rather 
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than  the  earthy  or  rocky  constituents  of  ores,  and  to  the 
fact  that  a  slight  amount  of  acid  greatly  enhances  this 
selective  action.  Both  a  mineral  acid,  sulfuric,  and  a 
fatty  organic  acid,  oleic,  are  mentioned  as  suitable.  The 
amount  of  acid  to  be  used  is  small  and  is  varied  to  suit 
the  material  treated  and  give  the  best  result.  Both  the 
oil  and  acid  are  fed  to  the  machine  for  mixing  them 
with  the  ore-pulp  by  a  regulating  valve,  enabling  the 
amount  to  be  suited  to  the  conditions  as  determined  by 
practical  work. 

No.  735,071,  granted  August  4,  1903,  to  Guillaume 
D.  Delprat.   I  quote  from  this  patent  as  follows: 

Title:    "Extraction  of  Zinc,  Lead,  and  Silver 
Sulfids  from  their  Ores." 

"This  invention  relates  to  the  extraction  or  con- 
centration of  sulfid  ores  to  separate  them  from  their 
gangue. 

"The  ore  is  first  finely  ground  or  stamped  and 
then  immersed  or  dropped  into  a  bath  or  solution, 
hereinafter  described.  An  apparatus  for  carrying 
out  the  process  forms  the  subject-matter  of  a  separ- 
ate application,  filed  March  9,  1903,  Serial  No.  146,- 
895.  This  process  is  readily  carried  out  at  ordinary 
temperatures  and  depends  upon  the  ore  particles  be- 
ing attacked  by  the  acid  to  form  a  gas.  Each  ore 
particle  so  attacked  will  have  a  bubble  or  bubbles  of 
gas  adhering  to  it,  by  means  of  which  it  will  be 
floated  and  can  be  skimmed  or  floated  off  the  solu- 
tion.   The  particles  of  the  gang'ue,  such  as  silicates 
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and  other  substances  not  quickly  or  readily  attacked 
by  acid  or  c(uute  acid,  fall  to  the  bottom  of  the  body 
of  the  solution  and  are  removed  from  time  to  time. 

"Under  the  bottom  4  is  a  piping  14,  forming,  with 
the  air-inlet  cock  15,  a  Bunsen  burner  for  gas,  so 
that  the  solution  or  liquor  may  be  heated,  if  desired. 
The  ore  fed  from  the  hopper  1  drops  into  the  bath 
and  slides  by  gravity  over  the  bottom  to  the  sump, 
the  ore  particles  being  raised  to  the  surface  of  the 
liquor  by  the  gas-bubbles  for*ned,  the  action  of  the 
acid  on  these  ore  particles  durmg  their  travel  along 
the  inclined  bottom  and  ore  floated  off  with  the  over- 
flow through  the  trough  13,  if  desired, skimmed  off." 

No.  736,381,  granted  August  18,  1903,  to  Moritz  F. 
R.  Glogner.   I  quote  from  this  patent  as  follows: 

".  .  .  The  mixture  containing  only  fine  earthy 
substances  and  graphite  is  mixed  with  a  quantity  of 
water  the  weight  of.  which  is  about  three  or  four 
times  as  great  as  that  of  the  graphite  mixture.  Pe- 
troleum is  then  added  in  the  approximate  proportion 
of  one  part  petroleum  to  two  parts  of  graphite  con- 
tained in  the  mixture.  Now  the  whole  is  given  a 
strong  rotating,  rocking,  or  reciprocating  movement 
within  a  closed  vessel,  so  that  the  mixture  is  thor- 
oughly stirred  and  intimately  mingled.  The  petrole- 
um is  broken  up  into  very  fine  drops  or  perles,  and 
every  graphite  particle  when  touching  them  is  at- 
tracted, while  the  earthy  particles,  which  were  al- 
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ready  saturated  with  water  before  the  addition  of 
petroleum,  remain  completely  neutral.  After  the 
vessel  has  been  allowed  to  stand  the  earthy  parts 
sink  down,  while  the  petroleum  carrying  the  graph- 
ite tends  to  rise  to  the  surface.  After  a  certain  time 
water  is  then  sprinkled  over  the  surface  of  the  liquid 
bymeansof  a  rose  or  the  like,  whereby  the  fineearthy 
particles  are  caused  to  sink  more  quickly,  and  any 
earthy  particles  which  may  be  carried  upward  by 
the  rising  petroleum  and  froth  are  caused  to  sink 
down  again. 

"The  vessel  is  shaken  once,  twice,  or  repeatedly 
after  the  graphite  has  been  skimmed,  and  every  time 
some  petroleum  is  added.  The  whole  of  the  graphite 
will  then  be  taken  off  by  the  petroleum.    .    .    ." 

Apparatus  is  illustrated  and  described  for  carrying 
out  the  process,  comprising  a  number  of  agitators. 

"Each  agitator  A  is  obliquely  suspended  on  three 
chains  B  in  such  a  manner  that  the  wave  formed 
when  the  vessel  is  agitated  falls  back  on  the  higher 
part  of  the  bottom  and  a  thorough  mixing  of  oil  and 
graphite  is  obtained,  the  operation  being  at  the  same 
time  facilitated.     Each  vessel  A  has  a  handle  C. 

Graphite,  to  the  separation  of  which  this  patent  is  di- 
rected, is  one  of  the  minerals  the  recovery  of  which  is 
contemplated  by  the  patent  in  suit.  The  Glogner  proc- 
ess relies  on  the  preferential  affinity  of  petroleum  for 
graphite  rather  than  rock  and  gangue,  and  directs  that 
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the  mixture  of  water,  ore  and  petroleum,  shall  be  given 
a  strong  agitation,  as  by  rotating,  rocking  or  reciprocat- 
ing it,  thereby  causing  every  graphite  particle  to  be 
coated  with  the  petroleum.  Such  strong  agitation  is 
well  designed  not  only  to  intimately  distribute  the  pe- 
troleum in  very  fine  drops  throughout  the  pulp,  but  also 
to  aerate  the  pulp  and  cause  the  oiled  mineral  to  float 
to  the  top  as  a  froth.  The  waves  formed  by  reciprocat- 
ing the  agitating  vessels  in  short  shocks  would  naturally 
entrain  and  intermingle  with  the  pulp  a  large  amount  of 
air  in  the  form  of  bubbles,  just  as  an  ocean  wave  en- 
tangles air  and  forms  a  floating  froth  or  foam.  Agita- 
tion by  *'a  strong  rotating  .  .  .  movement,"  as  sug- 
gested, is  the  type  of  agitation  employed  in  the  patent 
in  suit  to  form  a  froth. 

No.  745,960,  granted  December  1,  1903,  to  Israel  F. 
Good.    I  quote  from  this  patent  as  follows: 

"The  object  of  the  invention  is  in  a  ready,  sim- 
ple, rapid,  thoroughly-feasible,  and  practical  man- 
ner initially  to  separate  pure  graphite  from  any  as- 
sociated impurities  and  conserve  it  and  then  to  effect 
saving  of  the  bulk  of  whatever  remains  in  the  im- 
purities separated  out.    ..." 

"In  the  hopper  the  material  has  oil,  either  coal-oil 
or  any  other  suitable  kind,  sprayed  upon  it  from  a 
pipe  27  and  the  mixed  graphite,  sand,  &c.,  escapes 
through  a  chute  28  into  a  washing-tank  29,  contain- 
ing a  rotary  agitator  30,  driven  by  a  belt  31,  from 
the  upper  shaft  32  of  the  conveyor  22,  the  water  of 
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the  tank  29  being  kept  at  boiling  heat  by  steam  sup- 
plied through  pipes  32^  The  lighter  particles  of 
graphite  separated  by  the  agitator  and  that  float  on 
the  surface  of  the  water  in  the  washing-tank  are  re- 
moved by  a  skimming  device  33  and  are  discharged 
into  a  tank  34,  containing  water,  whence  they  are 
removed." 

No.  777, 27 Z,  granted  December  13,  1904,  to  Arthur 

E.  Cattermole. 

This  is  one  of  the  patents  referred  to  in  the  patent 

in  suit.    I  quote  therefrom  as  follows : 

"The  present  invention  relates  to  improvements 
in  the  separation  of  the  metalliferous  constituents 
of  ores  and  the  like  from  gangue  by  means  of  the 
selective  action  of  oils  and  certain  tar  products 
or  similar  compounds  (all  hereinafter  referred  to 
as  'oil')  on  metallic  or  metalliferous  matter. 

"The  invention  depends  upon  the  application  of 
the  following  facts:  First,  when  a  mixture  of  pow- 
dered metalliferous  matter  and  gangue  is  treated 
with  oil  suspended  in  water — that  is  to  say,  in  emul- 
sion— the  oil  has  a  more  or  less  selective  action  and 
will  coat  the  particles  of  metalliferous  matter  in 
preference  to  the  particles  of  gangue,  while  the  par- 
ticles of  gangue  will  be  wetted  by  the  water;  sec- 
ond, if  the  water  which  is  mixed  with  the  oil  is 
acidulated  with  mineral,  fatty,  or  other  acid  the 
selective  action  of  the  oil  will  thereby  be  rendered 
more  marked  and  decisive;  third,  if  the  proportion 
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of  oil  is  kept  within  reasonably  low  limits  (differ- 
ing in  different  cases,  according  to  the  nature  of 
the  mineral  to  be  treated  and  the  consistency  and 
nature  of  the  oil)  and  if  the  mixture  of  water,  oil, 
metalliferous  particles,  and  gangue  be  thoroughly 
agitated  the  metalliferous  particles  which  have  be- 
come coated  with  oil  will  adhere  together  and  form 
granules,  which  granules,  partly  by  reason  of  grav- 
ity or  partly  on  account  of  their  bulk,  as  compared 
with  the  individual  grains  of  gangue,  will  offer 
ready  means  for  separation  in  an  up-current  sep- 
arator, a  jig,  or  other  similar  appliance.  This  ac- 
tion is  facilitated  if  the  oil  before  addition  to  the 
liquor  is  brought  into  the  condition  of  an  emulsion 
in  water  containing  a  small  percentage  of  soap  or 
other  emulsifying  agent.  These  facts  are  utilized 
for  the  purpose  of  separating  the  metalliferous  con- 
stituents from  the  gangue  of  the  ore  in  the  fol- 
lowing manner:  In  a  suitable  apparatus,  an  ex- 
ample of  which  will  be  hereinafter  described,  the 
ground  or  pulped  ore  is  caused  to  be  violently  agi- 
tated, as  by  a  revolving  stirrer,  in  a  mixture  of 
water  and  oil,  the  liquor  being  acid.  As  the  agita- 
tion proceeds  the  particles  of  metalliferous  matter 
agglomerate  together  and  may  be  observed  in  the 
form  of  granules,  the  size  of  which  will  depend, 
among  other  things,  upon  the  percentage  of  oil 
used.    ..." 

"A  series  of  connected  mixing  vessels  A'  A^  A^ 
^4   ^5  ^6  j^j.g  pi-Qvided   with   stirrers   B,   rotated 
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from  driving  shafts  B'.  Crushed  ore  from  a  hopper 
C  and  water  from  a  tank  D  are  introduced  into  the 
first  vessel,  A',  and  oil  or  emulsion  is  fed  from  a 
tank  E,  through  pipes  E'  E^  E",  to  the  various  ves- 
sels. The  mixture  is  vigorously  agitated  to  break 
up  and  emulsify  the  oil  and  to  bring  about  intimate 
contact  of  the  divided  oil  with  the  metalliferous 
mineral  particles  and  of  the  oiled  particles  with 
each  other.  It  is  found  under  these  conditions  the 
metalliferous  mineral  particles  abstract  the  oil  and 
become  coated  with  a  thin  oily  film,  which  is  in- 
sufficient to  materially  lessen  their  specific  gravity, 
and  that  under  agitation  such  slightly-oiled  particles 
adhere,  nucleate,  and  agglomerate  into  small  more 
or  less  rounded  masses  or  granules  disseminated 
throughout  the  mass  of  gangue,  which  remains  free 
and  practically  devoid  of  oil.  In  order  to  maintain 
the  liquid  mass  in  which  the  separation  is  affected 
in  an  acid  condition,  a  small  proportion  of  the  sul- 
furic or  other  acid  is  introduced  into  one  or  more 
of  the  vessels  from  a  tank  F,  having  discharge- 
pipes  F^  F^  F^  F«.    .    .    ." 

"The  proportion  of  oil  used  depends  upon  its  vis- 
cosity, the  fineness  of  the  ore  and  other  factors, 
and  the  consistency  and  size  of  the  mineral  granules 
desired.  The  more  oil  used  the  larger,  softer,  and 
less  numerous  the  granules.  With,  say,  ten  per 
cent,  of  oil  to  the  weight  of  metalliferous  mineral 
a  few  pasty  masses  of  oil-agglomerated  metallif- 
erous mineral  matter  will  generally  result.     Oil  in 
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excess  of  this  may  cause  all  the  granules  to  coalesce 
into  one  soft  mass.  Usually  the  amount  of  oil  vary- 
ing from  four  per  cent,  to  six  per  cent,  of  the 
weight  of  metalliferous  mineral  matter  present  in 
the  ore  yields  granules  of  suitable  size,  consistency, 
and  specific  gravity  for  ready  separation  from  the 
gangue  in  the  up-current  or  other  apparatus  used 
for  classification.    .    .    ." 

"The  'oil'  used  may  be  animal,  vegetable,  or 
mineral  oil  or  mixtures  of  these  or  such  coal  or 
wood  tar  products  or  other  substances  which  exer- 
cise, like  oils,  a  preferential  physical  affinity  for  me- 
tallic mineral  matter  as  distinguished  from  gangue. 

"It  has  been  found  that  if  the  water  in  which  the 
operation  is  conducted  contains  a  percentage  of 
acid  varying  in  the  case  of  sulfuric  acid  of  1.84 
specific  gravity  from  one-half  of  one  per  cent,  to  a 
tenth  of  one  per  cent.,  the  operation  is  greatly  fa- 
cilitated.- Indeed,  if  there  is  no  acid  present  there 
is  a  great  tendency  for  the  oil  to  coat  the  gangue 
or  some  portion  of  the  gangue,  as  well  as  the 
metalliferous  particles.  It  is  preferable  to  use 
water  acidulated  with  about  one-fifth  of  one  per 
cent,  of  this  acid,  and  it  is  found  in  practice  that 
such  a  degree  of  acidulation  is  suffitient  completely 
to  prevent  the  gangue  from  being  oiled,  while  it  is 
not,  generally  speaking,  enough  to  cause  the  water 
to  act  chemically  upon  the  metalliferous  matter. 

"I  am  aware  that  the  selective  action  of  oils  and 
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the  like  on  metallic  matter  has  been  made  the  basis 
of  previous  processes  for  separating  the  metallif- 
erous constituents  of  ores  from  gangue.  For  exam- 
ple, oil  has  been  used  to  float  off  metalliferous  min- 
eral from  ore-pulp,  and  its  use  has  also  been  pro- 
posed to  form  a  pasty  mass  of  crushed  ore  from 
which  the  gangue  could  afterward  be  washed  out 
by  means  of  water,  and  I  do  not  claim  the  employ- 
ment of  oil  in  any  such  manner.    .    .    ." 

Summarized,  this  patent  disclaims  as  old,  but  utilizes 
the  selective  action  of  oils  for  the  metalliferous  con- 
stituents of  ores.  It  describes,  but  does  not  claim  as 
new,  the  use  of  acid,  such  as  sulfuric  acid,  to  increase 
the  selective  action  of  the  oil  and  prevent  it  from  coat- 
ing the  gangue.  It  notes  that  a  small  amount  of  acid, 
for  example,  a  fraction  of  1  per  cent,  on  the  amount  of 
water  in  the  pulp,  is  sufficient.  It  directs  violent  agita- 
tion of  the  mixture  of  pulp,  oil  and  acid,  and  illustrates 
for  this  purpose  a  series  of  connected  vessels  each  con- 
taining a  revolving  cone,  the  precise  type  of  agitator 
adopted  in  the  patent  in  suit.  The  percentage  of  oil 
specified  is  based  on  the  weight  of  the  metalliferous 
minerals  that  are  present  in  the  ore  and  not  on  the  ore 
itself.  Apparatus  of  the  spitzkasten  type  is  used  to 
separate  the  lighter  from  the  heavier  material,  after 
agitation  with  oil  and  acid,  and  the  bulk  of  the  water 
is  returned  for  re-use  in  the  process. 

Adjourned  until  Friday,  May  3,  1912,  at  10  a.  m., 
same  place. 
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May  3,  1912. 
Met  pursuant  to  adjournment.    Present,  counsel 
as  before. 

Direct  examination  of  Eugene  A.  Byrnes  con- 
tinued. 

Answer  to  Q.  4  continued. 
No.  776,145,  granted  November  29,  1904,  to  Charles 
V.  Potter.    I  quote  from  this  patent  as  follows: 

"The  object  of  my  invention  is  to  separate 
metals  from  sulfid  ores  by  an  expeditious,  effective, 
and  inexpensive  means  and  method. 

"The  crude  ore,  concentrates,  tailings,  or  slimes 
after  being  pulverized  are  placed  in  a  suitable  vat 
or  vessel  and  a  solution  is  then  added,  such  solution 
consisting  of  water  with  the  addition  of  from  one 
per  cent,  to  ten  per  cent,  of  any  acid  (preferably 
sulfuric  acid,  for  reasons  hereinafter  stated),  the 
acidulated  strength  of  the  solution  being  determined 
by  the  quality  or  nature  of  the  sulfid  ore  to  be 
treated.  The  small  quantity  of  acid  added  does  not 
act  as  a  solvent. 

"Ores  containing  lead,  zinc,  copper,  iron,  gold, 
and  silver  in  combination  with  sulfur  I  treat  as  fol- 
lows: The  ore  in  a  state  of  fine  division  is  placed 
in  a  vat  or  such  like  vessel  provided  with  an  inter- 
nal stirrer  or  stirrers.  The  acidulated  solution  is 
then  added  thereto,  such  solution  containing  in  the 
first  instance,  say,  one  per  cent,  only  of  the  acid 
when  mixing  it  with  the  ores,  and  after  heat  is  ap- 
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plied  thereto,  as  hereinafter  directed,  gradually  in- 
creasing its  acidulated  strength  until  the  determin- 
ate strength  is  reached,  which  in  most  instances  will 
amount  to  two  and  a  half  per  cent,  of  acid,  or  there- 
about, to  be  decided  on  or  governed  by  the  apparent 
action  of  the  solution  on  the  material  under  treat- 
ment. Heat  being  applied,  the  effect  of  the  acidu- 
lated solution  becomes  apparent  by  the  bubbling  up 
and  gathering  on  the  surface  of  the  fluid  of  the 
metallic  concentrates  in  the  form  of  a  pasty  mass. 
Should  this  pasty  substance  be  scanty,  thin,  and  not 
swell  and  accumulate  rapidly,  so  as  to  overflow  the 
vat  if  not  skimmed  off,  more  acid  must  be  added 
until  the  maximum  separative  activity  is  reached, 
which  very  slight  experience  and  observation  in  ap- 
plying this  treatment  to  sulfid  ores  will  enable  the 
operator  to  determine.    .    .    . 

"The  stirrers  are  then  freely  used,  and  heat  is 
applied  to  the  vat  or  vessel  directly  or  by  means  of 
steam  injection  therein  at  or  near  the  floor  of  the 
vat  or  vessel.  As  the  temperature  of  the  solution 
and  other  contents  of  the  vat  or  vessel  rises  it  causes 
the  metals  to  rise  upward  from  the  bottom  of  the 
vat  and  float  upon  the  surface,  from  which  it  may 
be  allowed  to  flow  automatically  and  continuously 
into  a  separate  receptacle  or  be  skimmed  off,  as  ar- 
ranged, into  a  separate  vessel  for  further  treatment. 
The  gangue  accumulating  in  the  bottom  of  the  sep- 
arating-vat,  containing  a  small  proportion  of  gold 
and  silver,  as  well  as  all  the  rhodonite,  garnets, 
silica,    .    .    ." 
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The  process  of  this  patent  is  similar  to  that  of  the 
Delprat  patent  No.  735,071,  heretofore  referred  to  by 
me,  except  that  the  pasty  mass  containing  the  metallic 
concentrates  which  is  removed  by  overflow  or  skim- 
ming, is  formed  by  the  action  of  sulfuric  acid,  stirrers, 
which  "are  freely  used,"  and  heat,  which  may  be  that 
of  steam  injected  into  the  agitating  vessel  at  or  near  its 
bottom.  The  agitating  vessel  illustrated  in  the  drawing 
and  described,  consisting  of  a  vertical  shaft  carrying 
four  radial  stirrer  arms  at  its  lower  end  and  rotated  by 
gears  at  the  upper  end,  is  practically  identical  with  that 
used  by  the  defendant  in  this  suit  and  shown  by  him  in 
his  recent  U.  S.  process  patent  No.  1,022,085,  dated 
April  2,  1912.  The  free  use  of  an  agitator  of  this  type 
causes  the  solution  to  becorne  thoroughly  aerated  and 
impregnated  with  fine  air-bubbles  which  would  assist 
the  gas  chemically  generated  by  Potter  in  forming  a 
pasty  floating  mass  carrying  the  concentrates.  Potter 
indicates  that  the  effect  of  the  applied  heat  is  to  increase 
the  generation  of  gas  by  the  action  of  the  acid  on  the 
ore. 

No.  777,274,  granted  December  13,  1904,  No.  788,- 
247,  granted  April  25,  1905,  to  Arthur  E.  Cattermole, 
Henry  L.  Sulman  and  Hugh  F.  Kirkpatrick-Picard. 
The  first  of  these  patents  is  referred  to  in  the  patent  in 
suit  as  describing  the  optional  method  of  liberating  the 
oleic  acid  used  for  oiling  the  mineral  ''in  situ  in  the  pulp 
by  decomposing  a  dilute  soap  solution  with  mineral 
acid."  The  applications  for  these  two  patents  were  filed 
simultaneously,  and  the  description  of  the  method  of 
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oiling  the  mineral  by  a  fatty  acid,  etc.,  liberated  from  a 
soap  solution  added  to  the  pulp  is  almost  identical  in 
both,  lines  10  to  56  of  page  1  of  the  first  patent  being 
nearly  the  same  as  lines  9-53  of  page  1  of  the  second. 
The  first  patent  then  describes  separation  of  the  oiled 
mineral  from  the  gangue  by  the  use  of  the  process 
claimed  in  the  Cattermole  patent  777,272>,  heretofore 
considered  by  me,  that  is,  by  causing  the  coated  metal- 
liferous particles  to  adhere  together  and  form  granules 
or  small  agglomerated  masses,  which  are  separated 
from  the  gangue  in  an  up-current  device,  the  metallifer- 
ous granules  settling  while  the  gangue  is  carried  up- 
ward. The  claims  of  this  first  patent  cover  the  oiling 
of  the  mineral  by  an  organic  or  fatty  acid  liberated 
from  soap,  followed  by  separation  of  the  oiled  mineral 
by  agglomeration. 

The  description  of  the  second  of  these  two  patents, 
following  line  53  of  page  1,  is  more  general  as  to  the 
mode  of  separating  the  oiled  mineral  particles  from  the 
gangue.     I  quote  therefrom  as  follows: 

".  .  .  The  mineral  particles  now  attached  to  or 
more  or  less  coated  or  inclosed  by  films  of  fatty  or 
resin  acids  and  the  like  are  capable  of  being  sepa- 
rated from  the  gangue  or  earthy  particles  by  various 
methods  dependent  uopn  this  altered  physical  con- 
dition. For  example,  the  coated  mineral  particles 
may  be  removed  by  generating  gaseous  bubbles  in 
the  mixture  which  preferentially  attach  themselves 
to  the  fatty  or  similar  acid-coated  particles  and  raise 
them  to  the  surface  of  the  pulp,  whence  they  may 
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be  removed  by  skimming  or  the  like.  If  the  ore  con- 
tains a  carbonate,  any  small  excess  of  the  acid  used 
to  decompose  the  soap  or  similar  alkaline  compound 
will  also  liberate  bubbles  of  carbonic  acid,  which 
will  attach  themselves  to  the  fatty  acid-coated  min- 
eral particles  and  float  them  to  the  surface,  or  a 
suitable  carbonate  (or  other  substance  capable  of 
liberating  a  gas  on  the  addition  of  a  suitable  acid, 
such  as  an  easily  decomposable  sulfid,  &c.)  may  be 
initially  added  to  the  ore  mass  for  such  purpose, 
or  the  mineral  particles  may  be  caused  to  adhere 
to  metallic  or  other  suitable  surfaces  coated  with 
similar  fatty  acids,  or,  finally,  the  coated  mineral 
particles  may  be  caused  to  adhere  to  wood,  sawdust, 
or  other  suitable  material  lighter  than  water  coated 
with  similar  fatty  acids,  &c.,  which  can  then  be  re- 
moved by  flotation,  in  each  case  leaving  the  mineral- 
'free  gangue  particles  capable  of  rejection.    .    .    ." 

The  first  two  claims  of  this  second  patent  cover  the 
process  of  oiling  the  mineral  by  an  organic  acid  liberat- 
ed from  a  soap  solution,  followed  by  separation  of  the 
coated  material  from  the  non-coated  gangue  in  any 
manner  whatever.  The  remaining  claims,  3  and  4, 
cover  the  same  mode  of  oiling  the  mineral,  followed  by 
the  separation  of  the  oiled  mineral  by  gas-flotation.  The 
language  of  claim  3  as  to  this  feature  is  as  follows: 

"bringing  the  liquor  into  intimate  contact  with  a 
gas  which  will  adhere  to  the  coated  particles  and 
separating  out  the  coated  mineral  matter  which 
floats." 


1492       Minerals  Separation,  Limited,  ct  al.,  vs. 

Deposition  of  Eugene  A.  Byrnes. 

The  flotation  of  the  oiled  mineral  by  "generating  gase- 
ous bubbles  in  the  mixture,"  that  is,  by  bubbles  of  car- 
bonic acid  liberated  from  an  ore  containing  a  carbonate 
by  the  action  of  an  acid,  was  well  known  prior  to  the  fil- 
ing date  of  this  second  patent,  having  been  described  in 
British  No.  12,778  of  June  4,  1902,  to  Alcide  Froment. 
The  liberation  of  a  gas  by  the  action  of  an  acid  on  a 
sulfid  in  the  ore  was  also  well  known,  being  character- 
istic of  the  prior  Potter  and  Delprat  methods,  to  which 
I  have  referred.  The  flotation  of  mineral  particles  by 
causing  them  to  adhere  to  wood,  sawdust,  etc.,  had  also 
been  described  in  U.  S.  patent  471,174,  granted  March 
22,  1892,  to  Charles  B.  Hebron  and  Carrie  J.  Everson. 
Reference  was  doubtless  intended  by  the  matter  quoted 
from  this  second  patent  788,247  to  these  prior  methods, 
well  known  to  those  skilled  in  the  art. 

No.  793,808,  granted  July  4,  1905,  to  Henry  L.  Sul- 
man  and  Hugh  F.  Kirkpatrick-Picard,  on  an  application 
filed  October  5,  1903.  I  quote  from  this  patent  as  fol- 
lows : 

"The  present  invention  relates  to  the  concentra- 
tion of  ores  by  separation  of  the  metalliferous  con- 
stituents and  graphite,  carbon,  sulfur,  and  the  like 
from  the  gangue  by  means  of  oils,  grease,  tar,  or 
any  similar  substance  which  has  a  preferential  affin- 
ity for  metalliferous  matter  over  gangue. 

"According  to  this  invention  we  utilize  the  power 
which  is  possessed  by  films  or  bubbles  of  air  or 
other  gas  of  attaching  themselves  to  solid  particles 
moistened  by  oil  or  the  like. 
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"According  to  one  method  of  carrying  out  our 
invention  suitably-crushed  ore  is  suspended  in  water. 
To  this  suspension  a  proportion  of  oil,  grease,  or  tar 
(hereinafter  referred  to  as  'oil'),  is  added  and  duly 
mixed  with  the  mass  by  any  suitable  means  in  quan- 
tity insufficient  to  raise  the  oiled  mineral  by  virtue  of 
the  flotation  power  of  the  oil  alone.  A  suitable  gas 
is  now  generated  in  or  introduced  into  the  mixture, 
such  as  air,  carbonic-acid  gas,  sulfureted  hydrogen, 
or  the  like.  For  example,  bicarbonates  or  carbon- 
ates, either  soluble  or  insoluble  in  water  (preferably 
the  latter)  or  easily-decomposable  sulfids  and  the 
like  may  be  used  with  acid  solution.  In  such  cases, 
if  desired,  the  addition  of  acid  may  be  made  to  the 
mixture  after  the  addition  of  the  gas-producing  re- 
agent. In  the  case  of  solutions  containing  free  al- 
kali the  addition  of  acid  sufficient  to  neutralize  this 
must  be  made  before  the  gas  is  produced.  If  desir- 
able, gaseous  iDubbles  may  be  produced  by  electro- 
lytic methods  or  by  means  of  various  other  known 
reactions. 

''According  to  another  method  of  carrying  out 
this  invention  the  oil  is  not  added  alone  but  the  pulp 
is  submitted  to  the  action  of  a  current  of  air  or  oth- 
er gas  bubbles,  the  air  or  other  gas  being  first  suit- 
ably charged  either  with  the  vapor  of  a  volatile  oil, 
such  as  petroleum  of  low  boiling-point,  or  with  the 
spray  of  any  other  suitable  volatile  or  non-volatile 
or  fixed  oil  or  the  like.  The  oil  may  be  sprayed  or 
reduced  to  a  state  of  such  fine  division  that  minute 
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globules  of  the  same  can  remain  temporarily  sus- 
pended in  an  air  or  other  gas  current  by  the  use  of 
any  suitable  spraying  or  atomizing  device  and  the 
air-current  introduced  into  the  ore-pulp,  preferably 
at  the  bottom,  by  means  of  a  pipe  or  pipes  provided 
with  suitable  perforations  or  by  other  suitable  con- 
trivance. The  minute  oil  globules  or  the  condensed 
vapors  or  volatile  oils  attach  themselves  to  the 
metalliferous  particles  in  preference  to  the  gangue. 

"The  oiled  metalliferous  particles  resulting  from 
either  of  the  processes  above  described  have  the 
power  of  attaching*  themselves  with  a  greater  com- 
parative strength  than  the  gangue  particles  the  films 
or  bubbles  of  gas  which  exist  in  the  mass  and  are 
thus  raised  to  the  surface  of  the  liquor  by  gaseous 
flotation.  They  can  then  be  removed  by  skimming 
or  other  suitable  means.  The  gangue  particles  un- 
wetted  by  oil  or  grease  are  not  floated  up  with  the 
oiled  mineral  particles,  and  thus  in  the  main  remain 
at  the  bottom  of  the  vessel  containing  the  mixture. 
The  oil  can  then  be  removed  from  the  oiled  mineral 
by  any  suitable  known  means. 

'Tn  the  case  in  which  oil-spray  is  used  the  tem- 
perature of  the  mass  of  pulp  may  be  varied  to  se- 
cure the  best  results  with  spray  of  oils  of  varying 
viscosity.  Instead  of  suspending  the  oil-spray  in  an 
air-supply  system  suitably-devised  atomizing-jets 
operated  by  air  or  a  jet  of  steam  and  air  may  be 
introduced  directly  into  the  pulp.  The  gas  used 
may  be  other  than  air,  such  as  carbonic  acid,  steam, 
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or  mixtures  of  these.  We  have  also  found  that  a 
particle  of  metalliferous  mineral  if  coated  with  a 
minute  film  of  oil,  grease,  or  the  like  then  exposed 
to  air  will  not  readily  sink  in  water.  It  is  there- 
fore unnecessary  in  some  instances  to  employ  gase- 
ous bubbles  to  effect  flotation.  For  example,  ac- 
cording to  an  alternative  method  for  effecting  the 
separation  of  metalliferous  matter  from  gangue  the 
metalliferous  ore-pulp  is  intimately  mixed  in  any 
suitable  matter  with  a  small  proportion  of  oil  and 
then  sprayed  in  as  finely  divided  a  state  as  necessary 
through  air  by  means  of  jets,  revolving  disks,  or 
otherwise,  and  the  sprayed  product  is  then  allowed 
to  fall  upon  the  surface  of  water.  The  gangue  par- 
ticles wetted  only  with  water  at  once  sink,  while  the 
metalliferous  particles  coated  with  a  thin  film  of  oil 
and  after  exposure  to  air  float  on  the  surface  of  the 
water  and  may  be  removed  by  skimming  or  other 
suitable  means." 

Three  forms  of  apparatus  are  illustrated  for  carrying 
out  the  process,  according  to  some  of  the  various  modi- 
fications thereof  which  have  been  described: 

Figure  1  shows  an  apparatus  comprising  a  long  tank 
having  an  inclined  bottom,  just  above  which  is  support- 
ed a  coiled  perforated  pipe,  journaled  at  its  ends  in 
bearings  in  the  end-walls  of  the  tank.  The  ore-pulp  is 
fed  into  the  shallow  end  of  the  tank,  and  a  mixture  of 
air  and  oil,  that  is,  compressed  air  carrying  a  spray  or 
vapor  of  oil,  is  forced  into  one  end  of  the  coiled  pipe 
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and  thence  through  its  numerous  perforations  into  the 
pulp  in  the  tank.  This  apparatus  is  well  adapted  to 
preferentially  coat  the  metalliferous  constituents  of  the 
ore  with  a  minute  film  of  oil  insufficient  to  itself  raise 
the  mineral,  and  also  to  attach  to  the  oiled  mineral  par- 
ticles films  or  bubbles  of  air  to  float  them  as  a  froth, 
which  is  then  discharged  over  the  top  of  the  end-wall  of 
the  tank  into  a  launder,  the  unoiled  gangue  remaining 
at  the  bottom  of  the  tank  whence  it  may  be  withdrawn 
through  a  tap.  The  coiled  perforated  pipe  will  also  act 
as  an  efficient  agitator  to  entangle  and  intermingle  a 
considerable  amount  of  atmospheric  air  with  the  pulp, 
assisting  the  aeration.  The  patentees  note  that  differ- 
ent oils  may  be  used  of  varying  viscosity,  and  provide 
for  varying  the  temperature  of  the  pulp  to  secure  the 
best  results,  it  being  obvious  that  an  oil  which  is  thick 
or  solid  at  ordinary  temperatures  would  necessitate 
heating  of  the  mass  to  render  it  sufficiently  fluid  to  coat 
the  mineral  particles  with  a  minute  film  of  oil  sufficient 
to  cause  them  to  adhere  to  films  or  bubbles  of  air  or 
gas. 

Figure  2  of  this  patent  illustrates  another  apparatus 
in  which  oil  is  first  mixed  with  pulp  and  the  aeration 
of  the  oiled  mineral  particles  to  form  the  froth  of  con- 
centrate is  effected  by  passing  the  mixture  of  pulp  and 
oil  through  an  ejecter  supplied  with  compressed  air. 
The  oiled  and  aerated  pulp  is  then  delivered  onto  a 
froth-separator  consisting  of  a  series  of  funnel-shaped 
vessels  of  progressively  increasing  size,  like  those  em- 
ployed in  the  patent  in  suit,   the  metalliferous   froth 
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floating  onward  over  the  upper  edges  of  the  vessels  into 
a  launder,  and  the  gangue,  classified  in  different  sizes, 
settling  in  the  several  vessels  and  thence  being  dis- 
charged through  taps  at  the  bottom. 

Figure  3  illustrates  an  apparatus  in  which  oil  is  first 
mixed  with  the  pulp,  and  the  aeration  to  form  the 
metalliferous  froth  is  effected  by  flowing  the  mixture 
in  a  thin  layer  over  a  revolving  disk,  the  oiled  and 
aerated  pulp  being  thence  discharged  into  a  concentric 
series  of  annular  V-shaped  troughs,  the  froth  flowing 
outward  to  a  discharge  launder  and  the  gangue  settling 
to  the  bottom  of  the  troughs  and  being  thence  dis- 
charged. 

The  patentees  refer  to  the  known  method  of  chem- 
ically generating  a  gas  to  float  the  oiled  particles,  by  the 
action  of  acid  on  carbonates  or  sulfids,  as  practiced  by 
Froment,  Potter  and  Delprat;  also  to  the  evolution  of 
gaseous  bubbles  by  electrolytic  methods,  that  is,  by  the 
decomposition  of  a  portion  of  the  liquid  into  its  gaseous 
elements  by  the  passage  of  an  electric  current 
through  it. 

This  patent  to  Sulman  and  Kirkpatrick-Picard,  two 
of  the  three  alleged  joint  inventors  of  the  patent  in 
suit,  as  well  as  number  788,247  heretofore  discussed, 
granted  jointly  to  Sulman,  Kirkpatrick-Picard  and  Cat- 
termole,  clearly  discloses  the  following  facts : 

(1)  The  preferential  affinity  of  oils,  fats  and  the  like 
for  mineral  particles  rather  than  gangue. 

(2)  The  preferential  affinity  of  the  oiled  mineral  par- 
ticles for  films  or  bubbles  of  gas,  however  sup- 
plied to  the  pulp. 


■■^ 
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(3)  The  flotation  and  removal  of  the  oiled  and  aerat- 
ed metalliferous  particles  as  a  froth. 

(4)  The  addition  of  acid  to  a  pulp  of  ore  containing 
carbonates  or  sulfids  capable  of  reacting  with  the 
acid. 

No.  793,808  provides  for  varying  the  temperature  of 
the  mixture  of  the  mass  of  pulp,  dependent  on  the  vis- 
cosity of  the  oil  used;  it  also  illustrates  in  Figure  1  an 
apparatus  employing  an  efficient  agitator,  and  in  Fig- 
ure 2  the  precise  froth-separator  of  the  patent  in  suit, 
except  for  the  up-currents  of  water  in  the  spitzkasteri, 
commonly    used. 

No.  807,501,  No.  807,503,  granted  December  19, 
1905,  to  Alfred  Schwarz. 

I  quote  from  the  first  of  these  patents  as  follows: 

"In  the  concentration  of  ores  by  the  employ- 
ment of  hydrocarbons  as  adhesive  agents  it  has 
been  observed  that  sulfids  yield  better  results  than 
oxids,  carbonates,  and  chlorids.  In  fact,  so  far 
as  known  to  me,  a  practical  application  of  such 
process  before  my  inventions  relating  to  this  art 
has  been  largely,  if  not  wholly,  confined  to  sul- 
fid  ores.     .     .     ." 

''Of  hydrocarbons  which  are  solid  at  normal 
temperatures  and  required  to  be  melted  there  may 
be  used  paraffin  or  ozocerite,  or  a  resinous  hy- 
drocarbon, such  as  resin,  pitch,  or  asphaltum.  Of 
normally  liquid  hydrocarbons  there  may  be  used 
any    suitable    vegetable,    animal,    or    mineral    oil. 
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These  hydrocarbons  may  be  used  singly  or  in 
combination  of  two  or  more,  it  being  understood 
that  the  constitution  of  the  adhesive  agent  will 
depend  upon  the  character  of  the  ore  to  be  treat- 
ed, varying  as  the  ore  varies. 

''Ore  either  in  a  dry  or  wet  condition  is  mixed 
in  any  suitable  vessel  having  an  agitator  with  the 
hydrocarbon,  sufficient  quantity  being  added  to 
effect  the  desired  separation.  If  the  hydrocarbon 
is  one  which  is  solid  at  normal  temperatures,  it  is 
first  melted  and  then  stirred  in  with  the  ore,  the 
mixture  being  effected  by  any  suitable  mechanical 
means  and,  if  desired,  air,  steam,  or  gas  may  be 
injected  into  the  mass  either  alone  or  to  assist  the 
mechanical  agitation.  The  injection  of  such  gas- 
eous agent  results  in  the  hydrocarbon  taking  up 
an  appreciable  quantity  of  air  or  gas,  giving  a 
certain  sponginess  which  increases  its  floating 
power. 

"As  a  specific  example  of  my  invention  I  have 
used  as  an  adhesive  agent  a  mixture  of  paraffin 
and  resin,  heat  being  employed  if  necessary  to 
maintain  this  compound  in  a  melted  condition 
after  it  has  been  mixed  with  the  ore. 

"After  an  intimate  mixture-  with  all  parts  of 
the  ore  has  been  effected  the  mass  is  subjected  to 
the  action  of  water  heated  to  any  desired  tem- 
perature, even  as  high  as  the  boiling-point,  where- 
by the  earthy  or  rocky  constituents  are  liberated 
and  washed  out  and  settle  in  the  bottom  of  the 
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vessel.  The  metallic  constituents  of  the  ore  hav- 
ing united  with  the  adhesive  agent  may  be  skim- 
med or  screened  off  and  run  to  a  centrifugal  drier 
for  the  separation  or  recovery  of  the  concentrates 
from    the    adhesive    agent.     .     .     ." 

I   also  quote   from   the  second   of   these   patents  as 
follows : 

"Heretofore  the  separation  of  the  values  in  ores 
has  been  effected  by  mixing  the  pulverized  ore 
with  a  product  resulting  from  the  distillation  of 
petroleum,  the  ore  having  been  previously  rrdxed. 
with  sufficient  water  to  form  a  f reely-flQatiiig  ? 
pulp.  The  oil  in  such  method  exercises  the  prop- 
erty of  attaching  itself  to  and  buoying  up  the 
metallic  constituents  of  the  ore  that  are  suspend- 
ed in  the  pulp;  but  it  has  little  or  no  effect  upon 
the  earthy  constituents.  I  have  found  that  the 
efficiency  of  the  selective  action  of  oils  generally, 
either  mineral,  vegetable,  or  animal,  is  increased 
by  the  addition  thereto  of  a  fatty  matter  which  is 
solid  at  normal  temperatures,  as  paraffin,  stearin, 
or  palmitin. 

"In  carrying  out  my  invention  I  proceed  as  fol- 
lows: The  ore  is  first  crushed  and  screened  to  a 
convenient  size  for  working  and  is  then  thorough- 
ly and  intimately  mixed  with  the  selective  ma- 
terial, which  in  this  instance  is  a  compound  of 
mineral,  vegetable,  or  animal  oil  and  a  fatty  mat- 
ter of  the  character  above  specified,  such  mixture 
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being  solid  at  normal  temperatures.  Such  ma- 
terial may  be  readily  prepared  by  dissolving  the 
fatty  matter  in  the  oil  medium,  heat  being  em- 
ployed to  melt  the  fatty  matter,  if  necessary,  and 
to  maintain  the  compound  in  a  liquid  condition 
during  its  incorporation  with  the  pulverized  ore. 
As  a  specific  example  of  a  selective  material  I 
prefer  crude  petroleum  or  any  of  its  products,  to 
which  is  added  about  nine  to  ten  per  cent.,  by 
weight,  of  paraffin,  such  proportion  having  been 
found  to  give  good  results  with  a  copper-sulfid 
ore, 

"Any  suitable  apparatus  may  be  employed  to 
efifect  the  mixture  of  the  ore  and  selective  ma- 
terial, all  that  is  essential  being  a  vessel  provided 
with  agitating-blades.  In  such  vessel  the  ore  is 
mixed  with  sufficient  of  the  selective  material  to 
make  a  thick  pasty  mass,  the  agitation  being  con- 
jfnued  long  enough  to  bring  the  selective  material 
into  intimate  contact  with  all  portions  of  the 
ore.  The  vessel  may  be  steam-jacketed  or  other- 
wise suitably  heated  if  found  necessary  to  main- 
tain the  selective  material  in  a  liquid  condition. 
After  a  complete  incorporation  of  the  selective 
material  with  the  ore  water,  preferably  under 
pressure,  is  injected  into  the  mass  by  suitably-ar- 
ranged pipes  and  agitation  continued  until  the 
water  is  distributed  throughout  the  mass.  The 
mass  is  then  allowed  to  subside,  when  the  selec- 
tive  material,    with    the    entrapped   metallic   con- 
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stituents  of  the  ore,  will  rise  to  the  top  and  may 
be  removed  in  any  suitable  manner,  as  by  floating 
over  the  top  of  the  vessel.  The  values  may  be 
separated  from  the  selective  material  in  any  suit- 
able or  well-known  manner — as,  for  example,  by  a 
centrifugal  drum  or  filter-press.  The  tailings, 
being  unaffected  by  the  selective  material,  will 
remain  in  the  water  and  settle  to  the  bottom  of 
the  vessel,  from  which  they  may  be  drawn  off 
and,  if  necessary,  subjected  to  further  treatment 
for  the  recovery  of  any  values  they  may  contain. 

"In  the  concentration  of  ores  by  the  selective 
action  of  the  compovmd  above  described  the  action 
is  facilitated  and  better  results  secured  by  the 
injection  of  a  gaseous  fluid — such  as  air,  steam, 
or  gas  as  carbon-dioxid  gas — into  the  mass.  This 
may  be  done  by  suitably-arranged  pipes  leading 
into  the  bottom  or  sides  of  the  vessel,  the  effect 
of  such  use  of  air,  steam,  or  gas  being  to  break  up 
and  subdivide  the  mass  in  a  complete  and  thorough 
manner.  Furthermore,  it  results  in  the  selective 
material  taking  up  an  appreciable  quantity  of  air 
or  gas,  giving  a  certain  amount  of  sponginess, 
which   increases   its   floating   power 

"1  designates  a  bin  or  hopper  from  which  the 
pulverized  ore  is  discharged  into  a  vessel  2,  which 
is  preferably  steam-jacketed  and  provided  with 
an  agitator  3.  In  this  vessel  the  ore  and  selective 
agent  are  intimately  mixed,  and  from  said  vessel 
the  mass  is  discharged  into  a  vessel  4,  provided 
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with  an  agitator  in  which  it  is  treated  with  water 
slightly  acidulated,  if  desired,  to  effect  the  sep- 
aration of  the  selective  agent,  with  the  entrapped 
metallic  constituents,  from  the  tailings.  If  cold 
water  is  employed,  the  selective  agent  will  be  sol- 
idified and  rising  to  the  top  is  conducted  by  a 
trough  5  to  a  remelting  and  storage  vessel  6.  If 
heated  or  boiling  water  is  employed  in  the  vessel 
4,  the  selective  agent  will  be  maintained  in  its 
liquid  condition  and  as  it  rises  with  the  entrapped 
metallic  constituents  is  run  by  the  trough  5  into 
the  storage  vessel  6  and  from  the  latter  to  a 
centrifugal-drum  7  for  the  separation  of  the  val- 
ues from  said  agent.  The  recovered  agent  is 
collected  in  a  storage  vessel  8,  from  which  it  may 
be  raised  to  the  mixing  vessel  2  by  a  pump  9. 
The  separating  vessel  4  is  provided  with  suitable 
pipes  10  for  the  admission  of  air,  steam,  or  gas 
and  with  a  pipe  11  by  which  the  tailings  may  be 
discharged  into  a  vessel    12.     .     .     ." 

These  patents  disclose  the   following  points: 

(1)  The  selective  action  of  oil  generally,  mineral, 
vegetable  or  animal,  for  the  metalliferous 
constituents  of  ore,  especially  sulfid  ores. 

(2)  The  use  for  oiling  the  mineral  of  an  oil  con- 
taining a  fatty  matter  which  is  solid  at  nor- 
mal temperatures,  such  as  stearin;  and  of  a 
mixture  of  an  oil,  which  may  be  animal  oil, 
and  a   fatty  matter,   which  may   be  stearin, 
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which  is  solid  at  normal  temperatures.  "Red- 
oil,"  the  commercial  form  of  impure  oleic 
acid  produced  by  the  candle  and  soap-maker, 
is  a  mixture  of  this  character,  containing 
stearic  and  palmitic  compounds,  and  being 
entirely  solid  at  the  lower  range  of  atmos- 
pheric temperatures. 

(3)  The  use  of  a  sufficient  quantity  of  the  oil  or 
oily  mixture  to  effect  the  desired  separation, 
that  is,  the  oiling  and  floating  of  the  metal- 
liferous constituents. 

(4)  The  use  of  slightly  acidulated  water  to  pre- 
vent the  adhesion  of  the  oil  or  oily  mixture  to 
the  gangue  or  tailings,  that  is,  to  increase  its 
selective  action  or  preferential  affinity  for  the 
mineral. 

(5)  The  thorough  mechanical  agitation  of  the  ore 
with  the  oily  material  and  with  the  acid- 
ulated water,  as  by  agitating  blades,  in  open 
vessels,  which  agitation  will  not  only  thor- 
oughly distribute  the  oil  throughout  the  ore 
and  cause  it  to  coat  the  mineral  particles,  but 
will  also  entangle  the  atmospheric  air  and 
thoroughly  aerate  the  mixture  to  produce  a 
floating  froth  of  concentrates. 

(6)  Further  aeration  of  the  mixture  by  the  in- 
jection of  streams  of  air,  steam  or  carbon  di- 
oxide gas,  giving  the  froth  spohginess  and 
increased  floating  power,  thus  floating  some 
of  the  oiled  mineral  which   might  otherwise 


Butte  &  Superior  Minittg  Company.         1505 

Deposition  of  Eugene  A.  Byrnes. 

remain  in  the  tailings  and  necessitate   their 
re-aeration  in  a  subsequent  operation. 

(7)  The  heating  of  the  mass,  as  by  ^team-jacket- 
ing the  agitator  vessel,  or  hrrrrm  heated  or 
boiling  water,  to  maintain  the  oiling  agent  in 
a  liquid  condition. 

(8)  The  flotation  of  the  aerated  and  spongy  mass 
of  the  selective  material,  or  oiling  agent, 
with  the  entrapped  metallic  constituents  of 
the  ore,  and  its  delivery  to  a  centrifugal  fil- 
ter, the  tailings  being  settled  out  and  with- 
drawn at  the  bottom. 

(9)  The  retreatment  of  the  tailings,  if  necessary, 
for  the  recovery  of  any  values  therein  con- 
tained. 

No.  809,959,  granted  January  16,  1906,  to  Edmund 
B.  Kirby,  on  application  filed  December  14,  1903.  I 
quote  from  this  patent  as  follows: 

'The  invention  relates  to  the  concentration  of 
ore5.  It  may  be  employed  to  separate  the  metal- 
lic minerals  from  the  gangue,  or  to  separate  cer- 
tain of  the  metallic  minerals  from  others  or  from 
others  and  the  gangue. 

"The  operation  of  the  process  is  dependent  up- 
on the  fact  that,  because  of  differences  in  phys- 
ical characteristics  of  the  various  constituents  of 
mineral  material,  such  contsituents  show  prefer- 
ences of  adhesion  between  two  commingled,  but 
immiscible   liquids. 


1506      Minerals  Separation,  Limited,  et  al.,  vs. 
Deposition  of  Eugene  A.  Byrnes. 

"The  process,  as  an  entirety,  in  its  best  form 
for  use  with  Rossland  ores  for  the  purpose  stated 
consists  in  the  following  steps: 

"First,  in  thoroughly  agitating  together  (a) 
the  pulverized  ore  or  mineral  material,  (b)  enough 
water  to  make  with  said  pulverized  ore  a  flow- 
ing pulp,  and  (c)  a  solution  of  bitumen  in  a  thin 
distillable  hydrocarbon  liquid  as  kerosene,  these 
materials  to  be  so  thoroughly  agitated  together  as 
to  finely  subdivide  said  solution  into  small  globules 
and  bring  said  globules  into  contact  with  substan- 
tially all  of  the  pulverized  mineral  particles  which 
wall,  by  preference,  adhere  to  them. 

"Second,  in  allowing  the  hydrocarbon-coated 
particles  to  float  to  the  surface  of  the  mass,  and 
in  rendering  this  separation  substantially  com- 
plete by  gently  agitating  the  mass,  and  by  inject- 
ing gas  into  the  same,  and  preferably  also  dis- 
charging into  the  mass  fine  streams  of  the  solu- 
tion. When  the  separation  is  completed,  the  float- 
'  ing  hydrocarbon-coated  concentrate  is  removed 
for  subsequent  treatment. 

"Third,  in  filtering  said  concentrate  to  free  it  so 
far  as  possible  from  the  hydrocarbon  liquid. 

"Fourth,  in  distilling  said  coated  concentrate 
and  condensing  the  hydrocarbon  vapor  to  be  used 
again. 

"It  is  thought  that  the  use  of  a  gas  to  assist  in 
the  flotation  of  the  coated  particles,  as  set  forth 
in  the  description  of  the  second  step  of  the  pro- 
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cess,  is  radically  new  in  this  art,  irrespective  of  its 
association  with  the  other  steps  described.  It  is 
that  which  makes  it  possible  for  the  first  time  to 
use  thin  oils  and  hydrocarbon.     .     .     . 

"The  employment  of  the  gas  in  the  manner 
stated  brings  in  a  more  powerful  floating  agency 
than  anything  before  used,  which  results  in  the 
recovery  of  this  floured  oil  together  with  numer- 
ous coated  particles  which  would  not  otherwise  be 
floated.  This  step  of  the  process  is  therefore  use- 
ful with  any  and  all  licjuids  lighter  than  water 
which  exhibit  preference  of  adhesion  for  the  met- 
allic mineral  particles.  Kerosene  alone,  for  ex- 
ample, may  be  used  with  most  oresto  take  out  the 
sulfids  provided  the  gas  is  used,  as  stated,  to 
cause  the  flotation  of  the  kerosene-coated  par- 
ticles.    .     .     . 

"Preferably  the  pulverized  ore  is  mixed  with 
three  to  five  times  as  much  water,  by  weight,  and 
to  this  is  added  a  suflicient  amount  of  the  kero- 
sene-bitumen solution,  excellent  results  being  ob- 
tained by  using  one-fourth  to  three-fourths  as 
much,  by  weight,  as  ore.  The  preference  of  the 
solution  for  some  of  the  mineral  particles  may  be 
regulated  by  altering  or  varying  the  quantity  of 
the  solute  substance  and  by  varying  the  temper- 
ature at  which  the  solution  is  used.  The  pref- 
erence of  the  water  for  other  mineral  particles 
may  be  regulated  by  adding  some  acid  or  other 
chemical. 


1508      Minerals  Separation,  Limited,  et  al.,  vs. 

Deposition  of  Eugene  A.  Byrnes. 

"The  injection  of  a  gas,  preferably  air,  into  the 
mass,  which  is  the  chief  novel  characteristic  of 
the  second  step  of  the  process,  assists  "in  the  flota- 
tion of  the  hydrocarbon-coated  particles.  This 
makes  it  possible  to  finely  subdivide  the  solution 
by  the  agitation,  and  this  greatly  increases  the 
chance  that  all  of  the  mineral  particles  which  ex- 
hibit preferential  adhesion  for  it  shall  be  brought 
into  contact  with  it.  Some  of  the  hydrocarbon- 
coated  particles  will  float  to  the  surface  without 
assistance;  but  a  considerable  quantity  of  such 
particles  will  not  be  sufficiently  buoyant,  and 
some  of  such  particles  and  some  globules  of  the 
mixture  would  be  trapped  in  the  sands.  In  order 
to  recover  this  less  buoyant  material  together  with 
the  globules  of  the  mixture,  the  mass  which  tends 
to  settle  is  slowly  lifted  and  turned  over  to  liberate 
the  coated  particles  and  the  globules,  and  at  the 
same  time  a  gas,  preferably  air,  is  blown  into  the 
mass  preferably  near  the  bottom  thereof.  The 
air-bubbles  not  only  tend  to  attach  themselves  di- 
rectly to  the  coated  particles,  and  thus  float  them 
to  the  surface,  but  the  air  becomes  dissolved  in  the 
water  to  its  maximum  capacity.  This  dissolved 
air  tends  to  again  separate  itself  from  the  water 
and  attach  itself  in  minute  globules  to  the  coated 
particles.  I  find  that  air,  carbon  dioxid,  hydro- 
gen, and  marsh-gas  are  satisfactory  for  this  pur- 
pose, and  doubtless  many  other  or  all  gases  will 
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operate    in    the    same    way,    but    I    prefer    air. 

»• 

Adjourned  until  Monday,   May  6,    1912,  at   10 
A.  M.,  same  place. 

Washington,  D.  C,  May  6,  1912. 

Met  pursuant  to  adjournment.     Present,  coun- 
sel as  before. 

Direct  examination  of  Eugene  A.   Byrnes  con- 
tinued. 

Answer  to  Q.  4  continued. 

Complete  apparatus  is  illustrated  for  carrying  out 
the  process,  comprising  an  open  vessel  A  termed  a 
"mixing-tank."  In  this  tank  is  centrally  journaled  a 
vertical  shaft  a,  to  the  lower  end  of  which  are  attached 
four  radial  arms  having  agitating  blades.  A  reservoir 
M  having  a  valved  outlet  is  provided  to  hold  the  oil 
or  oily  solution  and  deliver  the  proper  regulated 
amount  into  the  tank.  In  use,  the  "shaft  a  is  to  be 
rotated  rapidly,  and  the  result  is  a  thorough  com- 
mingling of  the  various  parts  of  the  charge,"  that  is, 
of  the  pulp  of  water  and  ore,  the  oil,  and  the  acid 
which  may  be  used  to  assist  the  preferential  affinity 
of  the  oil,  the  temperature  being  varied  to  also  regulate 
the  preference.  The  thoroughly  agitated  and  com- 
mingled mixture  is  then  delivered  from  tank  A  into 
an  open  vessel  B  termed  a  ''separating  tank."  A  ver- 
tical central  shaft  having  four  radial  arms  with  stir- 
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ring  blades  is  also  journaled  in  this  tank.  The  arms 
are  here  provided  with  small  depending  pipes  for  de- 
livering streams  of  air  and  oil  into  the  mixture.  Upon 
rotation  of  the  shaft  and  the  injection  of  more  oil 
with  streams  of  air,  some  of  the  metalliferous  par- 
ticles which  had  not  been  sufficiently  oiled  and  aerated 
to  float  in  the  first  mixing-tank,  but  which  remain 
trapped  in  the  sands  or  gangue,  will  be  rendered  buoy- 
ant and  will  float.  It  is  noted  that  not  only  will  the 
streams  of  injected  air  form  bubbles  directly  attach- 
ing themselves  to  the  oiled  particles,  but  that  some 
air  will  become  dissolved  in  the  water  and  again  sep- 
arate in  minute  globules  attached  to  the  oiled  par- 
ticles. Kirby  states  that  the  first  tank  A  may  be 
omitted,  its  function  being  then  performed  in  the 
second  tank  B.  For  this  purpose,  the  agitator  in  tank 
B  is  rapidly  rotated  to  thoroughly  mix  the  (acidified) 
ore-pulp  with  the  oil,  and  to  oil  and  aerate  the  min- 
eral. The  agitator  is  then  rotated  slowly,  with  injec- 
tion of  air,  etc.,  whereupon  the  oiled  and  aerated  min- 
eral rises  to  the  top  and  floats  as  a  froth.  The  slow 
agitation  of  the  mass  at  this  time  liberates  buoyant 
particles  mechanically  held  therein.  The  froth  of  con- 
centrates is  now  directed  by  a  curved  skimming  bar 
Z2>  into  a  settling  and  washing  chamber  or  box  29  ar- 
ranged near  the  top  and  at  one  side  of  the  tank  B. 
This  settling  device  comprises  a  series  of  funnel- 
shaped  compartments,  of  progressively  increasing 
size,  of  the  spitzkasten  type,  the  last  of  these  com- 
partments having  a  pipe  35  to  deliver  an  up-current  of 
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water  therein  and  a  gate  32  to  deliver  the  froth  to  a 
launder.  Tailings  are  discharged  from  openings  at 
the  bottom  of  the  compartments,  falling  down  to  the 
bottom  of  the  tank  B.  The  froth  or  concentrate  is 
delivered  to  filtering  apparatus,  and  the  filtered  con- 
centrates may  be  heated  to  distill  off  and  recover  the 
oil,  the  use  of  a  thin  distillable  oil  being  one  of  the 
features  described  and  claimed  as  novel. 

No.  838,626,  granted  December  18,  1906,  to  Ed- 
mund B.  Kirby,  on  application  filed  December  17, 
1903.  .  I  quote  from  this  patent  as  follows: 

"The  object  of  this  invention  is  to  effect  with 
substantial  completeness  the  segregation  of  those 
pulverized  mineral  particles  which  have  a  pref- 
enential  adhesion  for  water  from  those  which 
have  a  preferential  adhesion  for  a  liquid  immisci- 
ble in  water — for  example,  oil,  or  a  solution  of  bi- 
tumen in  kerosene. 

"This  invention  is  for  the  treatment  of  the 
charge  after  the  pulverized  mineral,  the  oil  or  so- 
lution, and  the  water  have  been  thoroughly  mixed 
together,  whereby  nearly  all  of  the  mineral  par- 
ticles which  exhibit  adhesive  preference  for  the 
oil  or  solution  have  been  coated  therewith. 

"The  invention  is  most  useful  when  used  to 
carry  on  one  step,  of  a  process  of  my  own  inven- 
tion, wherein  the  immiscible  liquid  employed  is 
thin  and  light — as,  for  example,  a  solution  of 
bitumen  in  kerosene;  but  the  invention  is  also  use- 
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ful  with  oil  processes  for  separating  mineral  par- 
ticles.    .     . 

"The  tank  A  is  preferably  cylindrical.  Into  it 
is  to  be  charged  the  materials  to  be  separated — to 
wit,  pulverized  ore,  water,  and  some  liquid  lighter 
than  water  and  immiscible  therein,  /which  will  ad- 
here only  to  the  metallic  mineral  part  of  the  pul- 
verized ore — said  materials  having  preferably 
been  thoroughly  mixed  in  another  tank.  The  im- 
miscible liquid  may,  as  stated,  be  oil  or  a  light 
hydrocarbon,  or  a  solution  of  bitumen  in  a  light 
hydrocarbon.  The  apparatus  was  especially  de- 
signed for  use  with  a  charge  consisting  of  ore, 
water,  and  the  solution  of  bitumen  in  kerosene, 
and  therefore  the  immiscible  liquid  wilL  for  con 
venience  of  description  be  referred  to  herein  as 
the  'solution.'  The  charge  should  be  very  fluid 
and  should  preferably  contain  three  or  four  times 
as  much  water  as  mineral,  some  of  which  water 
may  be  added  to  the  mixture  after  it  has  been 
transferred  to  the  tank  A. 

"Most  of  the  solution  and  the  solution-coated 
mineral  particles  rise  immediately  to  the  surface, 
from  which  they  may  be  skimmed;  but  consid- 
erable quantities  of  the  solution-coated  concen- 
trates are  enveloped  by  and  entrapped  in  the 
sands  which  settle  to  the  bottom  of  the  tank.  For 
the  primary  purpose  of  freeing  these  particles 
from  the  sand  and  permitting  them  to  float  on 
the   surface    the   vertical    rotating   agitator-shaft 


Butte  &  Superior  Mining  Company.         1513 

Deposition  of  Eugene  A.  Byrnes. 

B  and  its  adjuncts  are  provided.  Arms  D  are 
secured  to  this  shaft  near  the  bottom  of  the  tank, 
and  as  the  shaft  slowly  rotates  they  gently  lift 
the  mass  of  sands  from  the  bottom  and  overturn 
it  and  prevent  it  from  packing,  and  thus  permit 
the  solution-coated  particles  to  escape  and  float 
to  the  surface.     .     .     . 

"It  is  very  desirable  that  some  gas,  preferably 
air,  shall  be  blown  into  the  charge  near  the  bottom 
thereof.  This  gas  assists  in  agitating  the  charge; 
but  its  chief  value  is  in  the  assistance  it  renders  in 
floating  the  solution-coated  particles  to  the  surface. 
It  is  clear  that  some  of  these  particles  may  be  so 
large  and  heavy  that  the  coating  thereon  may  not 
be  able  to  buoy  them  up,  this  being  especially  true 
in  case  the  liquid  used  is  thin  and  light,  as  the 
kerosene-bitumen  solution.  The  gas-bubbles,  how- 
ever, not  only  tend  to  attach  themselves  to  the  so- 
lution-coated particles  and  to  buoy  them  up  after 
the  fashion  of  balloons,  but  the  water  is  caused  to 
dissolve  the  gas  to  its  maximum  capacity.  This 
dissolved  gas  tends  to  again  separate  from  the 
water  and  attach  itself  in  minute  globules  to  the 
solution-coated  particles,  thus  buoying  them  up 
and  assisting  their  flotation. 

'Tt  is  thought  that  any  gas  which  will  not  chem- 
ically combine  with  the  charge  may  be  employed 
in  the  manner  and  for  the  purpose  stated;  but  it 
is  definitely  known  that  air,  carbon  dioxid,  hydro- 
gen, and  marsh-gas  may  be  so  used,  air  appearing 


1514      Minerals  Separation,  Limited,  et  al.,  vs. 

Deposition  of  Eugene  A.  Byrnes. 

to  be  rather  the  most  efficient,  as  well  as  the  cheap- 
est. This  gas  may  be  injected  in  any  way  and  by 
any  means;  but  very  efficient  means  for  this  pur- 
pose are  shown  in  the  drawings,  said  means  con- 
sisting generally  in  making  the  shaft  B  and  arms 
D  hollow  and  providing  the  latter  with  discharge- 
openings  and  blowing  the  gas  down  through  the 
shaft.    .    .    . 

"The  solution  is  delivered  from  the  pipe  K  to  a 
series  of  radiating  pipes  k,  which  are  secured  to 
the  arms  D,  and  is  discharged  from  branch  pipes 
k'.  This  solution  tends  to  attach  itself  to  those 
particles  not  already  coated,  but  which  it  will  ad- 
here to,  and  thus  assists  their  flotation.  The  in- 
troduction of  air  and  solution  renders  the  separa- 
tion substantially  complete — that  is  to  say,  it 
causes  substantially  all  of  the  particles  which  ex- 
hibit preferential  adhesion  for  the  solution  to  be- 
come coated  thereby  and  floated  to  the  surface. 

The  apparatus  illustrated  in  the  drawings  of  this 
patent  is  substantially  identical  with  the  "separating- 
tank"  B  of  the  preceding  Kirby  patent  809,959,  except 
that  two  skimming-bars  P  are  shown,  and  two  perfor- 
ated pipes  T  for  directing  air-jets  onto  the  floating 
concentrates  to  direct  it  to  and  carry  it  over  the  settling 
compartment. 
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These  two  Kirby  patents  show  the  following  points: 

(1)  The  selective  action  or  preferential  adhesion  of 
oils  generally,  and  especially  kerosene  or  a  solu- 
tion of  bitumen  in  kerosene,  for  the  metallifer- 
ous constituents  of  ore,  kerosene  being  specified 
as  useful  with  sulfid  ores. 

(2)  The  use  of  "a  sufficient  amount"  of  the  oil  or 
oil  solution  to  attain  "excellent  results"  in  the 
separation  of  the  mineral  by  flotation. 

(3)  Varying  the  temperature  at  which  the  solution 
is  used  to  regulate  the  preferential  affinity. 

(4)  Adding  acid  to  regulate  the  preferential  affinity. 

(5)  The  thorough  mechanical  agitation  of  the  ore- 
pulp,  acidulated,  and  the  oil,  by  a  rapidly  rotating 
shaft  having  radial  agitating  blades,  which  type 
of  agitator,  employed  by  the  defendant  in  this 
suit,  is  found  to  be  a  most  efficient  one  for  inter- 
mingling atmospheric  air  with  the  mass  and 
thoroughly  aerating  the  oiled  mineral  to  pro- 
duce a  floating  froth  of  concentrates. 

(6)  Further  aeration  of  the  mixture  by  the  injection 
of  streams  of  air  or  gas,  such  as  carbon  dioxid, 
hydrogen,  or  marsh-gas,  acting  to  float  the  less 
buoyant,  larger  and  heavier  mineral  particles 
trapped  in  the  tailings,  the  separation  of  the 
froth  of  concentrates  from  the  tailings  by  float- 
ing the  scum  over  a  series  of  vessels  of  the 
spitzkasten  type,  of  progressively-increasing 
size  with  an  up-current  of  water,  and  the  de- 
livery of  the  concentrates  to  a  filter. 
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I  will  next  refer  to  a  British  patent,  No.  12,778, 
granted  June  4,  1902,  to  Alcide  Froment,  correspond- 
ing to  his  Italian  patent  No.  62,723.  I  quote  from 
this  British  patent  as  follows: 

"The  following  phenomena,  studied  by  the  in- 
ventor, have  served  as  the  basis  of  the  process 
which  forms  the  subject  of  this  invention. 

"1.  When  the  natural  sulphides  reduced  to 
powder  are  moistened  by  a  fatty  substance,  they 
have  a  tendency  to  unite  in  spherules  and  to  float 
upon  the  surface  of  water. 

"2.  This  tendency  is  simply  retarded  by  the 
specific  weight,  and  opposed  by  the  gangue  which 
imprisons  the  moistened  sulphides  in  its  pulveru- 
lent mass. 

"3.  If  a  gas  of  any  kind  is  liberated  in  this 
mass,  the  bubbles  of  the  gas  become  covered  with 
an  envelope  of  sulphides  and  thus  rise  readily  to 
the  surface  of  the  liquid  where  they  form  a  kind 
of  metallic  magma. 

"4.  The  formation  of  these  metallic  spherules 
is  singularly  active  if  the  gas  is  in  a  nascent  state. 

''Thus  for  example,  if  in  a  test  tube  there  is 
placed  ten  grammes  of  sulphuretted  copper  ore 
with  its  gangue,  a  gram  of  limestone,  the  whole 
reduced  to  powder,  and  if  there  is  added  thereto 
thirty  grammes  of  water,  a  few  drops  of  sulphuric 
acid  and  a  thin  layer  of  ordinary  oil,  and  the  mix- 
ture then  agitated  for  a  brief  space,  the  whole  of 
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the  chalcopyrite  will  instantly  rise  to  the  top  of  the 
liquid.  The  metallic  spherules,  pressed  one  against 
the  other,  will  become  grouped  in  a  magma  clearly 
separated  from  the  rest  of  the  liquid.  If  the  lime- 
stone is  in  excess  or  readily  attackable,  the  rapidi- 
ty of  the  separation  is  so  great  that  the  chalcopy- 
rite is  forcibly  projected  outside  the  vessel.  There 
is  therefore  a  proportion  to  be  sought  for  a  given 
ore  and  limestone. 

"The  small  quantity  of  gangue  mechanically 
conveyed  gradually  falls  and  the  sulphides  remain 
in  a  state  of  almost  complete  purity.  Such  is  the 
principle. 

"Thus,  the  rapidity  of  the  formation  of  the 
spherules  and  their  ascension  is  in  direct  ratio  to 
the  quantity  of  gas  produced  in  a  given  time. 

Example  1 . 

"A  cuprous  ore  containing  12%  of  chalcopyrite, 
15%  of  iron  pyrite,  20%  of  carbonate  of  iron, 
16%  of  dolomite  and  calcite  and  37%  of  various 
gangues  have  been  submitted  to  my  said  process. 
It  should  be  stated  that  this  ore  could  not  be  en- 
riched economically  by  any  known  means. 

"Only  a  few  seconds  were  necessary  for  com- 
pletely separating  the  sulphide  of  copper  from  the 
rest  of  the  gangue  in  which  no  single  trace  of  cop- 
per could  be  discovered  by  analysis. 

Example  2. 
"A  calcitous  ore  having  10%  of  lead  and  unmar- 
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ketable  with  such  a  proportion,  has  been  treated 
in  the  same  manner  and  with  the  same  success. 
There  are  several  operations  which  are  distinct 
but  which  are  connected  in  carrying  the  process 
into  practice;  the  formation  of  the  spherules  and 
their  separation  from  the  gangue,  then  separation 
of  the  product  of  the  concentration  from  the  oil 
and  recovery  of  this  latter  for  readmission  to  the 
cycle  of  operations.  The  products  of  the  concen- 
tration form  cakes." 

This  patent  discloses  the  following  points: 

(1)  The  preferential  affinity  of  a  "fatty  substance/' 
such  as  "ordinary  oil,"  for  metalliferous  par- 
ticles, specifically  natural  sulfids  reduced  to  pow- 
der. 

(2)  The  use  of  a  relatively  small  amount  of  oil,  for 
example,  "a  thin  layer"  in  the  test  tube  experi- 
ment treating  41  grams  of  pulp,  the  purpose  be- 
ing merely  to  "moisten"  the  sulfids. 

(3)  The  addition  of  a  small  amount  of  sulfuric  acid 
to  the  pulp. 

(4)  The  agitation  of  the  entire  mixture  for  a  brief 
space. 

(5)  The  liberation  of  a  gas  in  the  mass  and  the  at- 
tachment of  bubbles  of  the  gas  to  the  oiled  sulfid 
particles. 

(6)  The  consequent  flotation  of  the  sulfid,  rising  to 
the  top  of  the  liquid  as  a  distinct  magma  or 
froth. 
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(7)  The  removal  of  the  concentrate  froth  and  the 
separation  of  the  oil  therefrom  for  re-use. 

In  the  test-tube  experiment,  limestone,  that  is,  cal- 
cium carbonate,  is  added  to  the  ore,  reacting  with  the 
sulfuric  acid  added  to  the  water  to  produce  carbon 
dioxid  or  carbonic-acid  gas,  this  gas  being  evolved  in 
the  nascent  state  and  its  bubbles  becoming  attached  to 
the  oiled  sulfid  particles,  or  each  becoming  covered 
with  an  envelope  of  the  fine  sulfid  particles.  The 
patentee  notes  that  the  amount  and  character  of  the 
limestone  should  be  such  that  the  evolution  of  gas  is 
not  too  rapid,  so  as  to  project  the  contents  of  the  tube 
out  of  its  top. 

In  "Example  1,"  the  specified  ore  naturally  contains 
carbonates,  to-wit,  "carbonate  of  iron,"  "dolomite"  (a 
double  carbonate)  and  "calcite"  (calcium  carbonate), 
which  are  chemically  like  limestone.  These  carbonates 
would  also  react  with  the  acid  to  evolve  gas  and  float 
the  oiled  sulfid.  The  apparatus  used  for  agitating  the 
mixture  of  ore,  water,  oil  and  acid,  in  this  "Example" 
or  in  a  practical  operation,  is  not  described,  evidently 
because  Froment  considered  that  suitable  agitators  were 
well  known  and  would  be  chosen  by  those  skilled  in  the 
art  Thorough  agitation  is  obviously  necessary  to  dis- 
tribute the  small  amount  of  oil  thinly  over  the  innum- 
erable small  particles  of  sulfid  to  be  coated. 

Some  simple  experiments  which  I  have  made  in  con- 
nection with  this  Froment  patent  may  be  of  interest, 
as  follows: 
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(1)  A  glass  test  tube  holding  100  cubic  centimeters 
was  half  filled  with  water,  corked  and  well  agitated 
for  a  brief  period.  The  air  in  the  tube  above  the  wa- 
ter was  thus  shaken  into  it  and  intimately  distributed 
throughout  it  in  the  form  of  fine  bubbles,  which,  how- 
ever, quickly  rose  to  the  surface  of  the  water  and  es- 
caped as  soon  as  the  agitation  was  discontinued. 

(2)  The  same  experiment  was  repeated,  with  the 
difference,  that  one  drop  of  "red  oil,"  the  impure  oleic 
acid  used  by  defendant  in  carrying  out  his  process, 
was  first  added  to  the  water.  In  this  case,  the  fine 
bubbles  of  air  entangled  in  the  water  upon  agitation 
did  not  quickly  float,  bilt  remained  distributed  through- 
out the  water  for  a  considerable  period,  giving  it  a 
milky  appearance. 

(3)  Ten  grams  of  the  ore  which  is  being  treated  by 
defendant  according  to  his  process  involved  in  this 
suit,  finely-powdered,  was  taken  and  placed  in  the 
empty  100  cc.  test  tube.  This  ore,  from  the  "Black 
Rock"  mine  of  the  Butte  &  Superior  Copper  Company, 
assayed  about  20  per  cent,  zinc,  equivalent  to  a  con- 
tent of  about  30  per  cent,  of  zinc  sulfid.  It  also  con- 
tained rhodochrosite,  a  manganese  carbonate  easily  de- 
composed  by  sulfuric  acid  to  giv^  aioxid  gas.  Upon 
adding  thirt}'^  cubic  centimeters  of  water  to  the  ore  in 
the  test  tube,  some  of  the  mineral  floated,  by  reason  of 
the  air  within  the  mass  of  ore  and  the  films  of  air  sur- 
rounding some  of  the  small  particles. 

(4)  A  few  drops  of  sulfuric  acid  were  now  added 
to  the  ore  and  water  in  the  test  tube,  and  the  mixture 
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was  gently  heated,  whereupon  gas  was  chemically  lib- 
erated by  the  action  of  the  acid  on  the  carbonate  and 
sulfid  of  the  ore,  evolving  carbon  dioxid  and  hydro- 
gen sulfid,  and  considerable  mineral  rose  to  the  sur- 
face of  the  liquid,  floated  by  the  adherent  gas-bubbles, 
as  in  the  well-known  Potter  and  Delprat  methods,  here- 
tofore referred  to  by  me.  This  mineral,  however,  float- 
ed for  a  brief  period  only  and  then  again  subsided  to 
the  bottom  of  the  tube. 

(5)  One  drop  of  olive  oil  was  now  added  to  the  acid- 
ulated water  and  ore  in  the  test  tube,  and  the  tube 
was  agitated  for  a  brief  space,  whereupon  a  large 
mass  of  oiled  and  aerated  mineral  floated  to  the  top, 
in  the  form  of  a  magma  or  froth  having  the  character- 
istics described  in  the  Froment  patent.  It  was  found 
that  agitation  of  the  mixture  for  a  brief  period,  such 
as  was  necessary  to  distribute  the  drop  of  oil  over  the 
innumerable  particles  of  zinc  sulfid  in  the  ten  grams 
of  ore  and  moisten  their  surface  with  a  film  of  oil,  also 
thoroughly  aerated  the  liquid,  by  the  air  shaken  into  it, 
just  as  in  the  experiment  numbered  (2)  above.  These 
fine  bubbles  of  air  throughout  the  mass,  as  well  as  the 
nascent  gas  chemically  liberated  throughout  the  mass, 
attached  themselves  to  the  oiled  particles  and  assisted 
in  floating  them  to  the  top  as  a  froth. 

(6)  In  order  to  oil  the  mineral  particles  without  agi- 
tation, two  drops  of  cotton-seed  oil  were  dissolved  in 
a  few  cubic  centimeters  of  ether,  and  ten  grams  of  the 
finely-powdered  "Black  Rock"  ore  heretofore  described 
was  moistened  with  the  solution.     The  ether  was  al- 
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lowed  to  evaporate,  leaving  the  oil  adhering  to  the 
mineral  particles  as  a  thin  film.  The  oiled  ore  was 
then  placed  in  a  test  tube,  thirty  grams  of  water  were 
introduced,  five  drops  of  sulfuric  acid  were  added,  and 
the  whole  was  gently  heated  to  cause  the  sulfuric  acid 
to  react  on  the  carbonate  in  the  ore.  The  nascent  gas 
generated  by  the  reaction  attached  itself  to  the  oiled 
mineral  particles  and  floated  them  to  the  top. 

(7)  Ten  grams  of  the  "Black  Rock"  ore  were  mixed, 
in  one  instance  with  one  gram  of  limestone,  or  calcium 
carbonate,  as  prescribed  by  Froment,  and  in  another  in- 
stance with  a  half  gram  of  rhodochrosite,  the  man- 
ganese carbonate  occurring  in  the  "Black  Rock"  ore, 
a  thin  layer  or  a  few  drops  of  olive  oil  w^re  added,  and 
a  few  drops  of  sulfuric  acid.  On  warming  to  start  the 
reaction,  and  agitating  for  a  brief  period,  the  oiled 
mineral  floated  as  a  froth. 

I  have  heretofore  stated  that  an  agitating  apparatus 
consisting  of  an  open  vessel  in  which  is  centrally  jour- 
naled  a  vertical  shaft  having  radial  arms  at  its  lower 
end,  the  shaft  being  rapidly  revolved,  such  as  is  shown 
and  described  in  the  Schwarz  patent  807,503,  and  the 
Kirby  patents  809,959  and  838,626,  constitutes  an  effi- 
cient means  for  aerating  ore-pulp,  or  entangling  atmos- 
pheric air  and  distributing  it  throughout  the  mass  in 
innumerable  fine  bubbles,  capable  of  attaching  them- 
selves to  oiled  mineral  particles  and  floating  them  as 
froth.  I  have  had  considerable  experience  with  appar- 
atus of  this  type,  both  with  a  form  of  laboratory  or 
test  apparatus  designed  in  part  by  the  defendant,  and 
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called  a  *'slide  machine,"  and  with  the  apparatus  com- 
mercially employed  by  defendant,  as  installed  by  him 
in  the  mill  of  the  Butte  &  Superior  Copper  Company, 
at  Basin,  Montana.  In  both  the  laboratory  and  com- 
mercial apparatus,  the  agitator  is  an  open  vessel  in 
which  is  journaled  a  vertical  shaft  driven  by  a  belt  or 
gear  at  one  end  and  having  at  its  other  end  four  radial 
arms  or  blades.  I  have  also  had  built  and  have  tested 
the  agitator  shown  in  the  patent  in  suit,  consisting  of 
an  open  vessel  in  which  is  journaled  a  shaft  carrying  a 
hollow  cone;  and  the  agitator  shown  in  Figure  1  of  the 
Sulman  &  Kirkpatrick-Picard  patent  793,808,  consist- 
ing of  an  open  trough  near  the  bottom  of  which  is 
journaled  a  perforated  coiled  pipe.  Both  the  cone  and 
the  coiled  pipe  stir  the  water  or  ore-pulp  vigorously 
and  produce  a  froth,  but  appear  not  to  be  as  efficient 
as  the  radial-arm  type. 

By  using  the  Hyde  slide  machine,  I  have  been  able 
to  carry  out  a  process  of  separation  corresponding  to 
that  of  the  Kirby  patent  809,959.  For  this  purpose,  I 
took  500  grams  of  the  finely-pulverized  "Black  Rock" 
ore  which  is  treated  by  the  defendant,  and  mixed  it 
with  from  "three  to  five  times"  its  weight  of  water, 
that  is,  wit.h  sixteen  hundred  cubic  centimeters,  acidu- 
lated by  the  addition  of  1  cubic  centimeter  of  sulfuric 
acid,  and  with  an  amount  of  kerosene  equal  to  one- 
fourth  that  of  the  ore,  that  is,  125  grams.  The  tem- 
perature of  the  water  used  was  35°  C.  On  agitating 
this  mixture  for  thirty  seconds  by  rotation  of  the  cen- 
tral shaft  having  four  radial  arms,  I  was  able  to  so 
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thoroughly  oil  the  sulfid  and  aerate  the  oiled  particles 
by  the  air  entrained  by  the  agitation,  without  any  in- 
jection of  streams  of  air  to  float  the  particles  entangled 
in  the  tailings,  as  to  produce  a  floating  froth  of  con- 
centrates nearly  half  an  inch  thick.  I  also  roughly  imi- 
tated the  operation  of  blowing  in  air  carried  out  by 
Kirby,  by  the  use  of  a  single  tube  pushed  downward 
into  the  tailings  at  the  bottom  and  moved  about  there- 
in. By  removing  this  first  froth  and  repeating  the 
operation  of  aerating  by  agitating,  I  was  able  to  re- 
move so  much  of  the  zinc  sulfid  from  the  ore  as  to 
leave  the  tailings  comparatively  light  in  color,  that  is, 
consisting  largely  of  gangue. 

Adjourned  until  Tuesday,  May  7,  1912,  at  ten 
A.  M.,  same  place. 

Washington,  D.  C,  May  8,  1912. 
Met  pursuant  to  adjournment.     Present,  counsel 
as  before. 

Direct-examination  of  Eugene  A.  Byrnes  con- 
tinued.    (Answer  to  O.  4  continued.) 

By  the  use  of  this  same  Hyde  slide  machine,  I  have 
also  carried  out  the  process  of  the  Schwarz  patents 
807,501  and  807,503,  thoroughly  mixing  the  ore  with 
the  oil  before  agitating  and  aerating  the  mass  to  pro- 
duce the  froth  of  concentrates.  For  this  purpose  I 
took  500  grams  of  the  pulverized  "Black  Rock"  ore, 
assaying  20.3  zinc,  added  20  cubic  centimeters  of  cot- 
ton-seed oil  and  mixed  the  whole  thoroughly  with  a 
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blade,  giving  a  homogeneous  mass  having  the  consist- 
ency of  molding  sand.  The  slide  apparatus  was  then 
filled  to  the  normal  level  with  1700  cubic  centimeters 
of  water  acidulated  with  one  cubic  centimeter  of  sul- 
furic acid,  its  temperature  being  76°  F.  The  oiled  ore 
was  added  and  the  mixture  was  then  agitated  for  thirty 
seconds  by  driving  the  vertical  shaft  with  radial  agitat- 
ing blades.  A  heavy  froth  was  produced  and  re- 
moved. The  mass  was  then  reagitated  for  the  same 
period,  another  froth  made  and  removed,  and  this 
operation  repeated  until  six  froths  had  been  separated. 
These  froths,  combined,  were  filtered  and  dried,  and 
their  weight  was  found  to  be  230  grams.  The  assayer 
reported  their  contents  of  zinc  as  41.7  per  cent.  The 
assayer  to  whom  I  refer  was  W.  R.  Hocking,  manager 
of  "The  Rombauer  Assay  Co.,"  of  Butte,  Montana. 
The  tailings  from  these  operations  were  also  removed 
and  dried,  and  their  weight  was  found  to  be  277  grams, 
containing,  as  reported  by  the  assayer,  0.7  per  cent,  of 
zinc.  These  tailings  were  nearly  white  and  it  was  evi- 
dent to  the  eye  that  the  metalliferous  constituents 
thereof  had  been  almost  entirely  removed.  In  this  ex- 
periment, I  did  not  inject  a  gaseous  fluid,  such  /§)a^air, 
steam,  or  carbon  dioxid,  which  Schwarz  states  may  op- 
tionally be  used,  relying  simply  on  the  agitation  to  ef- 
fect the  production  of  a  froth.  The  specific  gravity  of 
cotton-seed  oil  being  about  0.9,  the  20  cubic  centimeters 
which  I  used  in  this  test  was  about  18  grams,  or  3.6 
per  cent,  of  the  ore  treated.  The  zinc  being  present  in 
the  ore  in  the  form  of  its  sulfid,  a  content  of  20  per 
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cent,  of  zinc,  as  reported,  corresponds  to  a  content  of 
its  sulfid  of  about  30  per  cent.  The  500  grams  of  ore 
therefore  contained  about  150  grams  of  the  zinc  sulfid, 
and  the  18  grams  of  cotton-seed  oil  were  thus  12  per 
cent  of  this  metalliferous  constituent  of  the  ore. 

I  also  carried  out  the  operation  of  the  Everson  pat- 
ent 348,157,  by  using  the  Hyde  slide  machine  to  effect 
the  thorough  agitation  of  the  oiled  ore  and  removal  of 
the  sand  by  means  of  acidulated  water,  floating  off  the 
concentrates.  This  Everson  process  is  similar  to  that 
of  Schwarz,  in  that  the  ore  is  oiled  before  it  is  agi- 
tated with  acidulated  water.  For  this  purpose,  I  em- 
ployed the  materials  and  proportions  specified  in  lines 
75-92  of  the  patent,  using  as  an  acid  the  sulfuric  acid 
mentioned  in  lines  8  and  119.  I  used  eight  times  the 
amount  specified,  that  is,  sixteen  ounces  of  the  pulver- 
ized ''Black  Rock"  ore,  and  24  fluid  drams  of  petro- 
leum, in  this  instance  having  a  gravity  of  33°  Beaume. 
I  thoroughly  mixed  the  ore  and  petroleum,  producing  a 
homogeneous  mass  having  the  consistency  of  damp 
sand.  I  then  placed  in  the  slide  machine  1600  cubic 
centimeters  of  water,  acidulated  with  three  cubic  centi- 
meters of  sulfuric  acid,  having  a  temperature  of  27" 
C.  The  agitator  of  the  machine  was  then  started  and 
the  oiled  ore  gradually  added.  The  agitation  was  con- 
tinued for  thirty  seconds,  producing  a  good  froth, 
which  was  removed.  The  mixture  was  then  reagitated 
for  thirty  seconds,  and  the  second  froth  removed.  In 
order  to  maintain  the  acidity  of  the  water,  to  assist  in 
cutting  away  the  sand  from  the  oiled  materials,  as  de- 
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scribed  by  Everson,  one  cubic  centimeter  of  sulfuric 
acid  was  now  added.  The  mixture  was  then  reagitat- 
ed  several  times  and  four  froths  removed.  One  cubic 
centimeter  of  sulfuric  acid  was  again  added  and  the 
mixture  was  successively  reagitated  three  more  times 
and  three  froths  removed.  The  nine  froths  were  mixed 
and  filtered.  The  residual  concentrates  were  then 
washed  several  times  with  gasoline  to  entirely  remove 
the  oil  therein,  and  were  dried  and  weighed.  Their 
weight  was  144  grams.  The  tailings  were  nearly  white 
or  quite  light-colored,  the  greater  amount  of  the  zinc 
sulfid  having  been  removed  therefrom,  as  was  appar- 
ent to  the  eye. 

My  tests  of  the  apparatus  which  I  had  built  in  ac- 
cordance with  Fig.  1  of  the  Sulman  &  Kirkpatrick- 
Picard  patent  793,808  show  that  it  is  capable  of  pro- 
ducing a  very  satisfactory  froth  of  concentrates.  This 
apparatus,  which  I  had  built  to  scale  from  the  drawing 
of  the  patent,  had  an  agitator  of  perforated  coiled  gas- 
pipe,  three-eights  of  an  inch  in  internal  diameter,  and 
about  four  feet  long.  This  coil,  when  rapidly  rotated 
by  power  produced  a  very  vigorous  agitation  and  stir- 
ring of  the  liquid  in  the  tank  or  trough.  I  tested  it 
without  supplying  compressed  air  to  the  end  of  the 
pipe,  and  found  that  while  it  would  stir  in  some  air 
from  the  surface  of  the  liquid,  it  was  not  an  efficient 
means  for  entangling  atmospheric  air,  as  is  the 
Schv/arz,  Kirby  and  Hyde  agitator  with  radial  arms. 
When  the  apparatus  was  run  on  an  ore-pulp  consisting 
of  warm  water  and  pulverized  "Black  Rock"  ore,  and 
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compressed  air  carrying  ''red  oil"  was  supplied  to  the 
end  of  the  coiled  pipe,  the  air  escaping  from  the  perfo- 
rations of  the  pipe  was  thoroughly  beaten  through  the 
pulp,  coating  the  metalliferous  particles  with  a  thin 
film  of  oil  and  attaching  bubbles  of  air  to  the  oiled 
particles,  which  were  thus  raised  to  the  surface  by 
gaseous  flotation,  producing  a  thick  and  satisfactory 
froth.  I  skimmed  off  many  handfuls  of  this  thick 
froth  and  found  it  very  heavy  by  reason  of  its  high 
content  of  zinc  sulfid.  It  was  quite  clear  that  several 
repetitions  of  the  agitation  and  defrothing,  or  con- 
tinued agitation  and  removal  of  the  froth,  would  have 
separated  a  very  considerable  amount  of  the  zinc  sulfid 
from  the  ore,  quite  possibly  rendering  the  apparatus 
a  commercial  one. 

I  have  repeatedly  operated  the  process  of  the  Fro- 
ment  British  patent  12,778  of  1902,  using  the  Hyde 
slide  apparatus  to  effect  the  brief  agitation  and  froth- 
ing, and  using  different  kinds  of  oil  and  widely-differ- 
ing amounts  of  oil.  The  data  of  some  of  these  Fro- 
ment  operations,  using  the  finely-pulverized  "Black 
Rock"  ore  having  a  zinc  content  of  20.3  per  cent,  are 
as  follows: 

A  mixture  of  492  grams  of  ore,  1700  cubic  centi- 
meters or  grams  of  water,  at  70°  Fahrenheit,  0.3  cubic 
centimeters  of  cotton-seed  oil  and  one  cubic  centimeter 
of  sulfuric  acid  was  agitated  and  defrothed  five  times. 
The  fine  froths  were  filtered  and  dried,  giving  concen- 
trates having  a  weight  of  170.5  grams,  reported  by  the 
assayer  to  contain  50.0  per  cent,  of  zinc.     The  tailings 
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weighed  315.5  grams  and  had  a  reported  zinc  content 
of  4.2. 

The  process  was  repeated  under  precisely  the  same 
conditions,  except  that  20  cubic  centimeters  of  cotton- 
seed oil,  or  66  times  as  much,  was  used.  Six  froths 
were  made  and  removed,  and  the  dried  concentrates, 
plus  some  oil  therein,  weighed  211  grams  and  had  a 
zinc  content  of  48.3  per  cent.  The  tailings,  plus  some 
oil  therein,  weighed  292  grams  and  contained  1.0  per 
cent,  of  zinc. 

The  process  was  repeated  under  precisely  the  same 
conditions,  except  that  20  cubic  centimeters  of  Ehr- 
mann's California  olive  oil  was  used.  Five  froths  were 
made  and  removed,  the  concentrates,  plus  some  oil, 
weighing  219  grams  and  having  a  zinc  content  of  44.3 
per  cent.  The  tailings,  including  some  oil,  weighed  274 
grams  and  contained  0.6  per  cent,  of  zinc. 

The  process  was  repeated  under  the  same  conditions, 
but  using  20  cubic  centimeters  of  "red  oil,"  impure 
oleic  acid,  from  Charles  T.  Perry  &  Co.,  of  Helena, 
Montana.  Three  froths  were  made,  removed  and 
dried.  The  weight  of  the  concentrates  was  65  grams 
and  their  reported  zinc  content  was  42.2  per  cent.  The 
tailings  were  not  cleaned,  but  showed  on  their  surface 
small  particles  of  aggregated  mineral,  or  ''flocks,"  per- 
haps half  a  millimeter,  or  one-fiftieth  of  an  inch,  aver- 
age diameter. 

The  amount  of  cotton-seed,  olive  and  "red  oil"  used 
in  the  last  three  operations  was  more  than  3.6  per  cent, 
of  the  weight  of  the  ore,  and  more  than  12  per  cent,  of 
the  weight  of  the  zinc  sulfid  in  the  ore. 
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The  process  was  repeated  under  the  same  conditions, 
using  500  grams  of  ore,  except  that  ten  cubic  centimet- 
ers of  ''red  oil"  was  used.  Four  froths  were  made, 
removed  and  dried.  The  concentrates  therein  weighed 
202  grams,  and  had  a  reported  zinc  content  of  47.5  per 
cent.  The  taihngs  were  very  white,  weighed  288 
grams,  and  contained  a  reported  zinc  content  of  1.1  per 
cent.  It  should  be  noted  that  the  "red  oil"  used  in  this 
test  was  a  special  or  somewhat  purer  form  of  oleic 
acid  than  that  used  in  the  preceding  run,  more  of  the 
solid  fatty  acids,  stearic  and  palmitic,  having  been  re- 
moved by  the  maker,  Charles  T.  Perry  &  Co.,  render- 
ing it  thinner  and  less  viscous,  pasty  or  solid  at  ordin- 
ary temperatures. 

I  have  made  some  tests  of  the  apparatus  shown  in 
Figure  1  of  the  patent  in  suit,  the  agitator  or  mixing 
vessel  and  the  froth-separating  apparatus  being  made 
for  me  to  scale  as  closely  as  could  be  determined,  the 
cylindrical  vessel  containing  the  agitating  cone  having 
a  height  of  12  inches  and  a  width  of  6  inches. 

In  one  run,  this  vessel  was  filled  with  water  to  the 
maximum  height  permissible  with  rapid  rotation  of  the 
cone  without  throwing  the  water  out  of  the  vessel, 
which  was  found  to  be  two-thirds  of  its  height,  or  8 
inches.  The  amount  of  water  then  contained  was  3200 
cubic  centimeters.  To  this  water  was  added  one  cubic 
centimeter  of  sulfuric  acid  and  three-fourths  of  a  cubic 
centimeter  of  "red  oil."  The  water  was  previously 
heated  and  had  a  temperature  of  35°  C.  The  cone 
mixer  was  now  rapidly  rotated  and  500  grams  of  pul- 
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verized  ''Black  Rock"  ore  was  introduced,  the  agita- 
tion being  continued  for  ten  minutes.  The  stop-cock 
in  the  pipe  leading  from  the  vessel  to  the  froth-separ- 
ator was  then  opened,  and  most  of  the  mixture 
siphoned  out.  The  cone  being  maintained  in  motion, 
wash-water  was  added  to  remove  the  residue,  and  the 
vessel  was  slightly  tilted  to  empty  out  the  portion  con- 
tained in  the  concave  bottom.  Some  froth  floated  down 
the  shallow  trough  and  over  the  body  of  the  water 
contained  in  the  spitzkasten,  passing  on  into  the  laun- 
der and  being  collected  and  filtered.  Considerable 
mineral,  in  the  form  of  fine  individual  oil  particles,  alsd 
floated  down  on  the  surface  of  the  water,  as  a  mere 
film  supported  by  surface  tension.  This  was  also  de- 
livered to  the  launder  and  collected  with  the  froth,  care 
being  taken  to  recover  all  of  the  floating  mineral, 
whether  froth  or  film.  I  was  not  able  to  verify  the 
statement  in  line  92  of  page  1  of  the  patent  in  suit, 
that  the  mmA  or  mineral  floated  derives  its  power  of 
flotation  ''mainly  from  the  inclusion  of  air-bubbles  in- 
troduced into  the  mass  by  the  agitation,"  by  reason  of 
the  film  flotation  of  so  much  of  the  mineral  distinct 
from  the  aerated  froth.  All  of  the  concentrates  float- 
ed and  collected  were  dried  and  their  total  weight  was 
33  grams.  The  tailings  showed  hardly  any  percep- 
tible change  in  color  from  the  original  ore,  as  was  to 
be  expected  from  the  comparatively  small  amount  of 
mineral  removed  by  flotation. 

I  then  carefully  washed  out  all  of  the  apparatus  and 
made  another  run,  with  3200  cubic  centimeters  of  wat- 
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er  at  35°  C,  1.4  cubic  centimeters  of  ''red  oil,"  2  cubic 
centimeters  of  sulfuric  acid  and  500  grams  of  pulver- 
ized "Black  Rock"  ore.  The  agitation  was  here  con- 
tinued for  five  minutes,  all  of  the  mixture  in  the  ves- 
sel was  washed  out,  with  agitation,  and  all  of  the  min- 
eral floating  as  froths  or  films  was  collected  and  dried. 
The  weight  of  the  concentrates  recovered  was  49 
grams.     The  tailings  were  very  little  changed  in  color. 

From  my  study  of  the  prior  art,  and  from  my  tests 
of  the  processes  disclosed  therein,  as  well  as  of  the 
process  in  suit,  I  am  entirely  unable  to  find  any  point 
of  novelty  in  the  process  described  and  claimed  in  the 
patent  in  suit,  so  far  as  it  is  carried  out  by  the  use 
of  the  apparatus  shown  in  Figure  1.  I  disregard  the 
modified  apparatus  of  Figure  2,  and  the  supplemental 
or  modified  processes  involving  solution  of  air  in  the 
agitated  pulp  by  superatmospheric  pressure,  or  distri- 
bution of  the  tailings  in  a  thin  layer  on  a  shaking- 
table  or  the  like,  as  described  on  page  2,  line  103,  to 
page  3,  line  34,  and  on  page  2,  lines  25  to  39,  these 
modifications  constituting  the  subjects  of  separate  ap- 
plications referred  to,  which  have  since  mat^ured  into 
patents. 

I  find  a  clear  disclosure  of  the  preferential  affinity 
of  oils  and  fats  for  the  metalliferous  constituents  of 
ores,  especially  sulfids,  or  for  graphite,  in  the  specified 
prior  patents  to  Everson,  No.  348,157;  Elmore,  676,- 
679  and  689,070;  Glogner,  736,381;  Good,  745,960; 
Cattermole,  777,273;  Cattermole,  Sulman  &  Kirkpat- 
rick-Picard,    Nos.    777,274    and    788,247;    Sulman    & 
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Kirkpatrick-Picard,  No.  793,808;  Schwarz,  807,501 
and  807,503;  Kirby,  809,959  and  838,626;  and  Fro- 
ment  British,  12,778  of  1902. 

I  find  a  clear  disclosure  of  the  use  of  acid,  for  ex- 
ample, sulfuric  acid,  including  small  amounts  of  acid, 
in  processes  of  oiling  the  metalliferous  constituents  of 
ore,  with  statements  that  acid  increases  the  preferen- 
tial affinity  of  oil  for  the  metalliferous  constituent,  in 
the  specified  patents  to  Everson;  Elmore,  No.  689,070, 
which  claims  this  feature,  i.  e.,  the  enhancement  of  the 
selective  action  of  oil  by  the  use  of  very  small  quanti- 
ties^ of  acid,  instancing  sulfuric  and  oleic  acids,  added 
to  the  ore-pulp  or  oil,  the  quantity  being  varied,  how- 
ever, to  produce  the  best  results ;  Cattermole,  No.  777,- 

273,  acknowledged  in  the  patent  in  suit,  specifying  a 
fraction  of  one  per  cent,  and  mentioning  sulfuric  acid; 
Cattermole,   Sulman  &  Kirkpatrick-Picard,   No.   777,- 

274,  also  acknowledged  in  the  patent  in  suit,  and  No. 
788,247,  the  description  of  which  is  identical  as  to  the 
mode  of  oiling,  and  which  states  that  any  slight  excess 
of  acid  beyond  that  acting  to  decompose  the  soap  solu- 
tion used  as  a  source  of  the  oiling  agent  will  react  on 
carbonates  or  easily-decomposible  sulfids  in  the  ore  to 
generate  gas;  Sulman  &  Kirkpatrick-Picard,  No.  793,- 
808;  Schwarz,  807,503;  Kirby,  809,959,  which  par- 
ticularly notes  that  the  preferential  action  may  be  reg- 
ulated by  the  addition  of  acid;  and  Froment,  12,778 
of  1902. 

The  flotation  of  oiled  mineral  particles  by  the  at- 
tachment thereto  of  films  or  bubbles  of  air,  or  gas,  or. 
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otherwise  stated,  by  the  adhesion  of  the  oiled  particles 
to  bubbles  of  air  or  gas,  is  clearly  disclosed  in  the  Cat- 
termole,  Sulman  &  Kirkpatrick-Picard  patent  788,247; 
in  Sulman  &  Kirkpatrick-Picard,  793,808;  Schwarz, 
807,501  and  807,503;  Kirby,  809,959  and  838,626;  and 
Froment,  12,778  of  1902.  And  the  use  of  agitators 
which,  as  shown  by  my  tests,  will  aerate  a  mixture  of 
oil  and  acidulated  ore-pulp  by  entangling  atmospheric 
air  and  beating  it  through  the  mixture  in  the  form  of 
fine  bubbles,  attaching  themselves  to  the  oiled  mineral 
particles,  is  described  in  Everson;  Cattermole,  777, 27Z; 
Cattermole,  Sulman  &  Kirkpatrick-Picard,  777,27^; 
Schwarz,  807,501  and  807,503,  the  latter  illustrating 
and  describing  defendant's  agitating  device,  a  vertical 
shaft  with  agitating  blades;  and  Kirby,  809,959  and 
838,626,  also  illustrating  defendant's  stirrer  with 
radial  blades.  Glogner,  736,381,  illustrates  an  oscillat- 
ing agitating  vessel,  in  which  the  mixture  of  ore-pulp 
and  water  is  thrown  violently  against  one  end  of  the 
vessel,  the  wave  falling  back  through  the  air,  thus  imi- 
tating the  aeration  and  frothing  produced  by  an  ocean 
wave.  Froment,  as  I  have  noted,  confines  his  descrip- 
tion to  the  process  and  its  principles,  leaving  the  type 
of  agitator  to  be  determined  by  the  user.  In  his  test- 
tube  experiment,  agitation  sufficient  to  coat  the  min- 
eral particles  with  a  thin  film  of  the  oiling  agent  also 
thoroughly  aerates  the  mixture,  the  fine  bubbles  of  air 
distributed  throughout  it,  and  attaching  themselves  to 
the  oiled  particles,  acting  with  the  chemically-evolved 
gas  to  float  them.     The   function  of  the  gas-bubbles 
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is  identical,  whether  they  be  of  atmospheric  air  shaken 
or  beaten  into  the  mixture;  air  or  gas  injected  in 
streams;  gas  chemically  evolved  throughout  the  mix- 
ture; gas  electrolytically  evolved  by  decomposition  of 
the  liquid;  gas  liberated  by  first  increasing  the  amount 
in  solution  in  the  liquid  by  the  use  of  pressure  and 
then  releasing  the  pressure;  all  described  in  the  patents 
referred  to  by  me;  air  or  gas  normally  in  solution  in 
the  liquid  and  evolved  by  creating  a  partial  vacuum 
over  its  surface;  or  gas  produced  by  boiling  the  liquid, 
as  described  in  patent  No.  835.143  to  Henry  L.  Sul- 
man.  Another  patent  to  Sulman,  Kirkpatrick-Picard 
&  Ballot,  No.  835,479,  refers  to  the  fact  that  several 
methods  are  known  for  producing  the  gaseous  films 
or  bubbles  used  to  float  the  particles. 

The  fact  that  oils  and  fatty"  acids  in  general  have  a 
preferential  affinity  for  metalliferous  matter  and 
graphite  is  recognized  by  the  patent  in  suit.  The  par- 
ticular oiling  agent  described,  oleic  acid,  and  its  libera- 
tion in  situ  in  the  pulp  by  the  decomposition  of  a  soap 
solution,  are  disclaimed  in  the  patent  in  suit  as  de- 
scribed in  the  Cattermole  patent  No.  777,274. 

The  fact  that  widely  different  amounts  of  the  same 
oiling  agent,  indiscriminately  over  as  well  as  under  one 
per  cent,  or  a  fraction  of  one  per  cent,  of  the  weight 
of  the  ore,  may  be  successfully  used  to  oil  the  mineral 
and  float  it  by  attached  gas  films  or  bubbles  is  shown 
by  the  prior  patents  referred  to  by  me,  and  by  the 
practical  tests  which  I  have  made  and  described.  It  is 
also  to  be  noted   that   the  limitation  of   some  of   the 
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claims  of  the  patent  in  suit  to  a  proportion  of  the  oil- 
ing agent  amounting  to  a  fraction  of  one  per  cent,  on 
the  ore,  does  not  exclude  the  proportions  specified  in 
the  Cattermole  patent  No.  777, 272),  in  which  the  per- 
centage of  oil  is  based  on  the  weight  of  the  metallifer- 
ous mineral  in  the  ore,  and  the  usual  range  is  stated 
to  be  from  4  to  6  per  cent,  of  oil  by  this  weight  of 
mineral. 

The  use  of  warm  water,  or  a  warm  mixture,  having 
a  temperature  of  say  30  to  40°  C,  as  described  in  the 
patent  in  suit,  is  an  obvious  and  necessary  expedient 
when  oleic  acid  is  the  oiling  agent,  since  this  acid  is 
solid  at  all  lower  atmospheric  temperatures,  and  must 
be  heated  to  a  temperature  at  which  it  is  thinly  liquid, 
to  enable  it  to  be  distributed  throughout  the  ore  as  a 
minute  film  covering  the  metalliferous  particles.  Oleic 
acid  is  one  of  the  constituents  of  and  is  ordinarily  de- 
rived from  animal  fats,  such  as  tallow.  Its  behavior 
may  be  imderstood  by  referring  to  the  analogy  of  but- 
ter. Iced  butter  is  solid,  non-plastic  and  difficult  to 
spread.  At  lower  and  moderate  atmospheric  tempera- 
tures, it  is  plastic  and  may  readily  be  spread.  If  we 
wish  to  distribute  butter  as  a  thin  film  over  the  surface 
of  small  grains,  for  example  popcorn,  we  slightly  raise 
its  temperature  until  it  is  thinly  liquid.  I  have  made 
some  rough  tests  of  the  impure  oleic  acid  used  by  de- 
fendant in  his  flotation  plant  at  the  Basin,  Montana, 
mill  of  the  Butte  &  Superior  Copper  Company,  and 
which  was  also  used  by  me  in  all  of  my  tests,  except 
the  one  in  which,  with  the  slide  machine,   I  used  ten 
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cubic  centimeters  of  a  special  thin  oleic  acid,  as  stated. 
For  this  purpose,  I  unscrewed  the  plug  in  the  side  of 
one  of  the  iron  drums  in  which  this  oil  is  received  at 
Basin.  This  drum  had  been  lying  in  the  sun  outside 
the  mill  for  some  time.  I  found  that  the  "red  oil"  in 
the  drum  was  entirely  solid,  and  on  pushing  a  ther- 
mometer down  into  it  12  inches  found  that  its  temper- 
ature at  the  center  of  the  drum  was  7°  C.  With  a 
stick  I  took  out  some  of  the  solid  oil,  about  400  cubic 
centimeters,  placed  it  in  a  beaker  and  warmed  it  on  an 
electric  hot-plate  in  the  laboratory.  When  a  small  por- 
tion of  the  oil  had  become  liquefied,  I  removed  the 
beaker  from  the  plate  and  let  it  stand  for  a  few  min- 
utes. The  temperature  of  the  liquid  portion  was  then 
18°  C.  I  then  returned  it  to  the  hot-plate  and  contin- 
ued the  heating  until  all  the  grains  of  solid  fat  sus- 
pended in  the  liquid  had  become  melted.  The  temper- 
ature of  complete  fluidity,  w'ith  thorough  stirring, 
after  removal  from  the  hot-plate,  was  about  38°  C.  As 
the  temperature  of  the  ore-pulp  supplied  to  the  Hyde 
flotation  apparatus  at  the  Basin  plant  was  normally 
very  low,  far  below  the  solidification  point  of  **red 
oil,"  it  was,  of  course,  necessary  to  warm  the  pulp  in 
the  agitator  in  order  to  keep  the  oil  liquid  and  enable 
it  to  coat  the  zinc  sulfid  particles.  The  flume  supply- 
ing this  mill  with  water,  on  different  days  when  I  ex- 
amined it,  was  coated  with  ice,  although  the  weather 
in  April- was  bright  and  sunny.  The  temperature  of 
the  water  in  this  flume,  as  tested  by  me  at  different 
times,  was  only  1  or  2  degrees  above  freezing.     And 
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the  temperature  of  the  ore-pulp  delivered  at  the  bot- 
tom of  the  mill  to  the  elevator  carrying  it  to  the  Hyde 
flotation  plant  was  found  by  me  to  be  3°  C.  I  took  a 
quart  of  this  pulp  in  a  thin  vessel,  carried  it  up  to  the 
flotation  plant  and  allowed  some  of  the  oil  feeding  to 
the  first  agitator  to  drop  upon  its  surface,  whereon  it 
solidified  at  once. 

The  heating  of  the  oil,  or  mixture  of  pulp  and  oil,  or 
its  maintenance  at  a  proper  temperature  to  keep  the 
oil  liquid  and  effect  the  oiling  of  the  metalliferous  par- 
ticles with  a  thin  film,  is  described  in  the  specified 
Everson  patent;  in  Sulman  &  Kirkpatrick-Picard  793,- 
808;  in  Schwarz  807,501  and  807,503;  and  in  Kirbj 
809,959. 

The  patent  in  suit  is  very  vague  as  to  the  details  of 
the  process  and  as  to  the  proportions  of  oil  and  acid  to 
be  employed,  indicating  that  preliminary  tests  are  nec- 
essary with  different  ores  to  determine  the  proper 
amount.  Although  an  "example"  of  the  application  of 
the  process  to  a  particular  ore  is  described,  the  propor- 
tion of  oleic  acid  to  be  added  to  effect  the  oiling  is 
specified  as  "say  from  0.02  per  cent,  to  0.5  per  cent,  on 
the  weight  of  the  ore,"  leaving  it  to  the  user  to  deter- 
mine whether  he  should  use  the  smaller  proportion,  the 
larger  one,  twenty-five  times  as  much,  or  some  inter- 
mediate one.  Later,  the  description  states,  in  the  most 
general  terms,  that  the  proportion  may  be  "under  0.1 
per  cent,  of  the  ore."  So  again,  the  amount  of  sulfuric 
acid  or  other  acid  or  salt  to  be  added  may  be  any  frac- 
tion of  1  per  cent,  or  up  to  1  per  cent.    The  particular 
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**different  oily  substances"  which  are  suitable  "with 
different  ores"  are  not  described,  nor  any  characteris- 
tics which  enable  the  user  to  determine  the  proper  one. 
The  agitator  or  mixing  vessel  shown  is  confessedly  old 
with  Cattermole,  and  is  relatively  inefficient.  The 
spitzkasten  froth-separating  apparatus  is  a  very  old 
device,  and  is  shown  in  the  prior  art  cited  by  me.  It 
is  therefore  my  opinion  that  this  patent  in  suit  de- 
scribes and  claims  no  new  process,  and  employs  no  new 
principles  or  apparatus,  except  for  the  subject-matter 
expressly  disclaimed  as  that  of  other  applications  then 
pending  but  since  patented. 

By  Mr.  Williams:  Notice  is  given  of  a  motion 
to  strike  out  as  incomjg^tent  all  parts  of  the  above 
answer  of  the  witness  referring  to  patents  not 
pleaded  by  the  defendant;  to  strike  out  as  irrele- 
vant all  descriptions  of  tests  alleged  to  be  of  the 
processes  of  prior  patents  not  carried  out  with 
the  procedure  or  in  apparatus  such  as  are  dis- 
closed in  such  patents.  It  is  consented,  how- 
ever, that  the  defendant  may  amend  his  answer 
to  include  therein  such  patents  above  referred  to 
as  may  not  have  been  pleaded,  subject  to  the 
usual  condition  that  should  he  prevail  upon  any 
of  these  patents  he  may  not  recover  costs  for  any 
proceedings  prior  to  the  deposition  of  the  present 
witness. 

Adjourned  until  Thursday,  May  9,  1912,  at  10 
A,  M.,  same  place. 
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Washington,  D.  C,  May  9,  1912. 

Met  pursuant  to  adjournment.  Present,  counsel 
as  before. 

Direct  examination  of  Eugene  A.  Byrnes  con- 
itnued. 

By  Mr.  Williams:  It  is  noted  that  the  experi- 
ments above  described  by  the  witness,  not  having 
been  made  in  the  presence  of  opposing  parties,  the 
observations  and  conclusions  of  the  witness  are 
objected  to  as  not  the  best  evidence,  unless  an  op- 
portunity is  afforded  to  complainants  to  repeat 
these  experiments,  and  the  apparatus  used  in  these 
experiments  are  offered  in  evidence. 

It  is  noted  that  of  the  patents  above  referred  to 
by  the  witness,  the  following  patents  were  issued 
subsequently  to  the  application  for  the  patent  in 
suit  and  are  therefore  not  prior  patents,  even  in 
the  present  state  of  the  proofs:  Sulman  &  Picard 
793,808,  Schwarz  807,501,  Schwarz  807,503,  Kir- 
by  809,959,  Sulman,  Picard  &  Ballot  835,143,  Sul- 
man, Picard  &  Ballot  835,479,  Kirby  838,626. 

Q.  5.  Do  you  know  of  any  instance  in  the  art  of 
separating  minerals,  other  than  those  cases  to  which 
you  have  referred,  in  which  a  liquid  carrying  minerals 
is  aerated  for  the  purpose  of  assisting  in  the  separa- 
tion? If  so,  please  describe  such  matters  as  you  have 
knowledge  of. 

A.    It  is  common  practice  in  the  art  of  treating  min- 
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erals  by  the  cyanid  process  to  thoroughly  aerate  the 
ore-pulp,  by  a  variety  of  methods,  for  example  by  in- 
jecting streams  of  air;  by  flowing  the  pulp  over  an 
aerating  surface,  in  a  thin  sheet,  in  contact  with  at- 
mospheric air,  or  by  beating  air  into  the  pulp  by  an 
agitator.  An  agitating  apparatus  for  this  purpose  em- 
ploying an  open  tank,  in  which  is  journaled  a  vertical 
shaft  carrying  four  radial  blades  at  its  lower  end  is 
shown,  for  example,  in  U.  S.  patent  729,805,  granted 
June  2,  1903,  John  and  Leo  Stoveken,  in  Figs.  2  and 
3.     T  quote  from  this  patent  as  follows: 

"Q  O,  agitation-tanks,  of  which  six  are  prefer- 
ably employed,  said  tanks  being  arranged  one  be- 
low the  other  and  being  provided  with  discharge- 
conduits  R,  so  as  to  enable  the  mixed  solution  and 
comminuted  ore  to  flow  by  gravity  from  the  tank 
nearest  the  pulverizer  H  to  the  next  lower  tank, 
and  so  on  until  they  reach  the  last  tank — /.  e.,  the 
lowest  tank  and  that  farthest  from  the  pulver- 
izer.   .    .    ." 

"In  the  practical  operation  of  our  apparatus  it 
will  be  observed  that  the  solution  is  in  contact 
with  the  ore  incident  to  the  grinding  of  the  ore  by 
the  rolls  E  and  F  and  incident  to  the  reduction  of 
the  ore  to  a  finely  divided  or  comminuted  state  in 
the  pulverizer  H.  By  virtue  of  this  and  the  subse- 
quent violent  agitation  of  the  comminuted  ore  and 
solution  in  the  tanks  O  the  solution  reaches  all  of 
the  values  no  matter  how  small  the  particles  of 
ore  in  which  the  same  are  contained,    .    .    ." 
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"agitating-blades  connected  together  and  to  the 
head  h  and  curved  in  the  direction  of  their  length 
and  inclined  in  the  direction  of  their  width,  Figs. 
2  and  3,  whereby  they  are  adapted  to  throw  the 
comminuted  ore  and  solution  outward  after  the 
manner  of  a  centrifugal  pump  and  upward  like  a 
plow;  j  j,  stationary  wings  connected  to  the  side- 
wall  of  the  tank  and  having  for  their  purpose  to 
force  the  mixture  of  comminuted  ore  and  solution 
back  to  the  center  of  the  tank  when  the  same  is 
thrown  outwardly  by  the  blades  f,  and  k  a.  pipe  let 
into  the  cylinder  a  below  the  piston  c  and  de- 
signed, in  common  with  pipes  k  of  the  other  cylin- 
ders Q,  to  be  connected  with  a  source  of  fluid- 
pressure  supply.  When  the  shaft  e  is  rotated  by  a 
driving  connection  intermeshed  with  the  miter- 
gear  g,  it  will  be  observed  that  the  material  in  the 
tank  will  be  thrown  outwardly  and  upwardlj 
against  the  wings  /,  which  will  roll  it  back  into 
the  center  of  the  tank.  This  is  materially  advan- 
tageous, since  in  addition  to  being  kept  in  suspen- 
sion the  material  is  worked  up  and  down,  and 
consequently  the  cyanid  solution  is  caused  to  ab- 
sorb the  necessary  oxygen  and  effect  a  rapid 
and  complete  dissolution  of  the  gold  and  silver 
contained  in  the  ore.    ..." 

The  stationary  wings  ;  are  an  important  feature  to 
produce  thorough  aeration  by  agitation  in  a  cylindrical 
open  vessel,  since  they  prevent  the  rotation  of  the  pulp 
as  a  mass,  substantially  at  the  same  speed  as  the  radial 


Butte  &  Superior  Mining  Company.         1543 

Deposition  of  Eugene  A.  Byrnes. 

arms.  The  same  result  is  produced  in  the  apparatus 
used  by  the  defendant  by  the  use  of  a  square  tank.  The 
agitator  of  the  patent  in  suit  is  defective  as  an  aerat- 
ing machine,  as  I  noted  in  operating  it,  by  reason  of 
the  specified  rotation  of  the  entire  body  of  pulp  within 
the  smooth  cylindrical  vessel. 

By  Mr.  Williams:  Notice  is  given  of  motion 
to  strike  out  the  above  answer  as  incompetent,  for 
the  reason  that  the  patent  referred  to  has  not  been 
pleaded,  subject  to  the  consent  stated  in  the  objec- 
tion to  Q.  4. 

Q.  6.  Will  you  state  how  you  find  that  the  patentees 
of  the  patent  in  suit  define  the  extent  of  the  agitation 
to  which  they  refer  in  the  patent,  stating  also  whether 
you  find  anything  novel  in  agitation  of  such  a  charac- 
ter? 

A.  In  the  specific  "example"  of  the  application  of 
the  process  given  on  page  1,  lines  70-101,  of  the  patent 
in  suit,  the  statement  as  to  agitation  is  as  follows: 

".  .  .  The  mixture  is  warmed,  say,  to  30°  to  40"" 
centrigrade  and  is  briskly  agitated  in  a  cone  mixer 
or  the  like,  as  in  the  processes  previously  cited,  for 
about  two  and  one-half  to  ten  minutes,  until  the 
oleic  acid  has  been  brought  into  efficient  contact 
with  all  the  mineral  particles  in  the  pulp.    ,    .    ." 

All  processes  dependent  on  the  oiling  of  the  mineral 
particles  in  the  pulp  require  that  the  oil  be  brought  into 
efficient  contact  with  these  particles.    While  this  result 
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can  be  effected  without  agitation,  by  dissolving  the  oil 
in  ether  and  saturating  the  dry  ore  with  the  solution,  in 
practice,  and  in  the  various  oil-gas  flotation  processes 
set  forth  in  the  prior  art  referred  to  by  me,  the  oiling 
is  efl^ected  by  mechanical  agitation,  which  would  obvi- 
ously be  continued  until  the  mineral  particles  had  been 
brought  into  contact  with  the  oil  and  coated  therewith. 

Q.  7.  What  significance,  if  any,  do  you  attach  to  the 
word  "mainly"  as  used  in  line  92,  page  1,  of  the  patent 
in  suit? 

A.  The  statement  that  the  flotative  power  of  the 
froth  or  scum  is  derived  "mainly  from  the  inclusion  of 
air-bubbles  introduced  into  the  mass  by  the  agitation" 
is  a  recognition  of  the  fact  that  in  the  process  of  this 
patent  some  of  the  mineral  is  floated  without  included 
air-bubbles,  that  is,  as  individual  oiled  particles,  float- 
ing as  a  film  by  reason  of  surface-tension.  As  stated 
in  my  answer  to  O.  5,  in  my  operation  of  an  apparatus 
constructed  in  accordance  with  Fig.  1  of  the  drawing 
of  this  patent,  I  found  that  a  considerable  portion  of 
the  mineral  was  so  floated  as  a  film  and  not  as  a  froth. 

Q.  8,  Assuming  the  practice  of  a  process  of  the  gen- 
eral character  set  forth  in  the  patent  in  suit,  using  an 
amount  of  acid  insufficient  to  cause  chemical  action  on 
the  metalliferous  minerals  present,  do  you  know  of  any 
advantage  which  would  result  from  the  use  of  such  an 
amount  of  acid,  other  than  some  slight  economy  possi- 
bly resulting  from  the  reduction  of  the  quantity  of  acid 
to  the  point  specified? 

A.     Assuming,  without  intending  to  admit,  that  an 
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acid  capable  of  reacting  on  the  metalliferous  minerals 
would  not  so  react  if  used  in  small  proportion,  I  see  no 
advantage  to  be  derived  from  the  use  of  such  small 
proportion,  except  the  saving  in  the  cost.  Acid  capable 
of  reacting  on  constituents  of  the  ore  to  produce  a  gas 
has  the  double  function  of  increasing  the  preferential 
affinity  of  the  oil  for  the  mineral,  which  requires  an 
amount  not  definitely  specified  in  the  patent  in  suit, 
and  which  doubtless  varies  with  different  ores;  and  of 
assisting  in  the  flotation  by  the  production  of  bubbles 
of  gas,  evolved  in  a  nascent  state,  and  in  minute  and 
extended  subdivision  throughout  the  body  of  pulp, 
wherever  the  acid  comes  in  contact  with  a  gas-gener- 
ating particle  of  ore. 

Q.  9.  In  the  patent  in  suit  I  find  frequent  use  of  the 
expression  "powdered  ore."  Will  you  explain  the 
meaning  of  this  expression,  both  as  used  in  common 
parlance  and  whether  it  would  have  any  different 
meaning  in  connection  with  a  metallurgical  operation? 

A.  "Powdered  ore"  is  ore  which  has  been  converted 
into  a  powder,  as  by  crushing,  grinding  or  passing  be- 
tween rolls.  I  do  not  apprehend  that  the  term  is  used 
with  any  other  or  unusual  significance  in  the  patent  in 
suit.  The  patentees  speak  of  crushing  the  ore  "to  nine- 
ty mesh  to  the  linear  inch,  (half  of  which  ore  will  pass 
through  one-hundred  and  fifty  mesh  sieve,)";  also  that 
"Crushed  ore  is  fed  from  a  hopper  C  into  the  vessel 
(A)  by  a  band  B."  "Crushed  ore  or  similar  finely-di- 
vided mineral  is  fed  into  the  vessel  a."  In  other  words, 
the  dry  powder  of  ore,  which  may  be  crushed  to  the 
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can  be  effected  without  agitation,  by  dissolving  the  oil 
in  ether  and  saturating  the  dry  ore  with  the  solution,  in 
practice,  and  in  the  various  oil-gas  flotation  processes 
set  forth  in  the  prior  art  referred  to  by  me,  the  oiling 
is  efifected  by  mechanical  agitation,  which  would  obvi- 
ously be  continued  until  the  mineral  particles  had  been 
brought  into  contact  with  the  oil  and  coated  therewith. 

Q.  7.  What  significance,  if  any,  do  you  attach  to  the 
word  "mainly"  as  used  in  line  92,  page  1,  of  the  patent 
in  suit? 

A.  The  statement  that  the  flotative  power  of  the 
froth  or  scum  is  derived  "mainly  from  the  inclusion  of 
air-bubbles  introduced  into  the  mass  by  the  agitation" 
is  a  recognition  of  the  fact  that  in  the  process  of  this 
patent  some  of  the  mineral  is  floated  without  included 
air-bubbles,  that  is,  as  individual  oiled  particles,  float- 
ing as  a  fihn  by  reason  of  surface-tension.  As  stated 
in  my  answer  to  O.  5,  in  my  operation  of  an  apparatus 
constructed  in  accordance  with  Fig.  1  of  the  drawing 
of  this  patent,  I  found  that  a  considerable  portion  of 
the  mineral  was  so  floated  as  a  film  and  not  as  a  froth. 

Q.  8.  Assuming  the  practice  of  a  process  of  the  gen- 
eral character  set  forth  in  the  patent  in  suit,  using  an 
amount  of  acid  insufficient  to  cause  chemical  action  on 
the  metalliferous  minerals  present,  do  you  know  of  any 
advantage  which  would  result  from  the  use  of  such  an 
amount  of  acid,  other  than  some  slight  economy  possi- 
bly resulting  from  the  reduction  of  the  quantity  of  acid 
to  the  point  specified? 

A.     Assuming,  without  intending  to  admit,  that  an 
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acid  capable  of  reacting  on  the  metalliferous  minerals 
would  not  so  react  if  used  in  small  proportion,  I  see  no 
advantage  to  be  derived  from  the  use  of  such  small 
proportion,  except  the  saving  in  the  cost.  Acid  capable 
of  reacting  on  constituents  of  the  ore  to  produce  a  gas 
has  the  double  function  of  increasing  the  preferential 
affinity  of  the  oil  for  the  mineral,  which  requires  an 
amount  not  definitely  specified  in  the  patent  in  suit, 
and  which  doubtless  varies  with  different  ores;  and  of 
assisting  in  the  flotation  by  the  production  of  bubbles 
of  gas,  evolved  in  a  nascent  state,  and  in  minute  and 
extended  subdivision  throughout  the  body  of  pulp, 
wherever  the  acid  comes  in  contact  with  a  gas-gener- 
ating particle  of  ore. 

Q.  9.  In  the  patent  in  suit  I  find  frequent  use  of  the 
expression  "powdered  ore."  Will  you  explain  the 
meaning  of  this  expression,  both  as  used  in  common 
parlance  and  whether  it  would  have  any  different 
meaning  in  connection  with  a  metallurgical  operation? 

A.  "Powdered  ore"  is  ore  which  has  been  converted 
into  a  powder,  as  by  crushing,  grinding  or  passing  be- 
tween rolls.  I  do  not  apprehend  that  the  term  is  used 
with  any  other  or  unusual  significance  in  the  patent  in 
suit.  The  patentees  speak  of  crushing  the  ore  "to  nine- 
ty mesh  to  the  linear  inch,  (half  of  which  ore  will  pass 
through  one-hundred  and  fifty  mesh  sieve,)";  also  that 
"Crushed  ore  is  fed  from  a  hopper  C  into  the  vessel 
(A)  by  a  band  B."  "Crushed  ore  or  similar  finely-di- 
vided mineral  is  fed  into  the  vessel  a."  In  other  words, 
the  dry  powder  of  ore,  which  may  be  crushed  to  the 
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size  specified,  is  delivered  into  the  mixing  vessel  A  or 
a.  The  band  "B"  shown  in  Figure  1  is  adapted  to  con- 
vey such  dry  powdered  ore  from  hopper  C  into  ves- 
sel A. 

Q.  10.  Would  the  band  B  to  which  you  have  re- 
ferred be  adapted,  in  your  opinion,  to  convey  a  freely- 
flowing  pulp  from  the  hopper  C  to  the  vessel  A? 

A.  No,  it  would  be  entirely  unsuited  for  such  pur- 
pose, since  the  pulp  would  then  flow  off  from  the  belt 
in  all  directions,  rearwardly  and  laterally  as  well  as  to- 
ward the  vessel  A. 

Q.  11.  Do  you  find  anything  in  the  patent  in  suit 
that  would  guide  one  as  to  the  amount  of  oil  and  acid 
to  be  used  further  than  or  more  definite  than  the  direc- 
tions set  forth  in  the  Froment  British  patent  to  which 
you  have  referred? 

A.  I  do  not.  The  patent  in  suit  states  that  a  pre- 
liminary test  is  necessary  with  any  particular  ore,  to 
determine  the  oily  substance  to  be  used,  and  in  the  spe- 
cific "example"  simply  specifies  "a.  very  small  propor- 
tion of  oleic  acid  (say,  from  0.02  per  cent,  to  0.5  per 
cent,  on  the  weight  of  ore),  a  very  wide  range,  with 
no  statement  or  indication  as  to  whether  the  0.02  per 
cent,  is  preferable  or  the  higher  limit,  twenty-five 
times  as  much,  or  what  conditions  are  to  determine 
the  amount  to  be  used.  In  the  Froment  patent  12,788 
of  1902,  it  is  stated  that  the  sulfids  reduced  to  powder 
are  to  be  ''moistened"  by  the  fatty  substance,  indicat- 
ing that  a  sufficient  amount  should  be  used  to  coat  the 
surface  of  the  particles  with  a  film.     In  the  test  tube 
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example,  for  a  charge  consisting  of  41  grams,  a  "thin 
layer"  of  oil  is  specified. 

As  to  the  acid,  while  the  patent  in  suit  disclaims  any 
intention  to  have  the  acid  act  on  the  ore  and  generate 
gas,  but  signifies  that  it  is  used  simply  to  increase  the 
preferential  affinity  of  the  oil  for  the  mineral,  it  is  stat- 
ed that  any  indefinite  amount  up  to,  e.  g.,  1  per  cent,  of 
sulfuric  acid  by  weight  of  the  water  may  be  used. 
Whether  1  per  cent,  or  one-hundredth  of  1  per  cent,  is 
preferable  is  not  stated,  nor  is  any  information  given 
to  enable  the  user  to  determine  which  proportion 
should  be  adopted,  or  what  conditions  control  the 
amount.  Here,  also,  as  with  the  oil,  the  amount  must 
evidently  be  determined  by  experiments  or  preliminary 
tests  with  the  particular  ore  to  be  treated.  One  per 
cent,  of  sulfuric  acid  on  the  weight  of  the  water  which 
I  used  in  operating  the  process  of  this  patent  in  suit, 
being  3200  grams  of  water,  would  be  32  grams,  for 
500  grams  of  ore  treated,  an  amount  sufficient  to  de- 
compose over  37.5  grams  of  rhodochrosite,  the  man- 
ganese carbonate  present  in  the  ore,  or  about  7.5  per 
cent,  of  its  weight  of  this  mineral,  which  is  entirely 
decomposed  by  sulfuric  acid  with  the  evolution  of  car- 
bon dioxid.  The  Froment  patent  states  that  for  a  pulp 
consisting  of  10  grams  of  sulfid  ore,  one  gram  of  lime- 
stone or  calcium  carbonate,  and  w  grams  of  water,  "a 
few  drops  of  sulfuric  acid"  are  suitable. 

Q.  12.  In  your  opinion,  would  the  apparatus  shown 
in  Fig.  1  of  the  drawing  of  Sulman  &  Picard  patent 
793,808,  be  operative  to  accomplish  the  desired  result 
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without  vigorous  rotation  of  the  finely  coiled  perforat- 
ed pipe  B'  ? 

A.  It  would  not.  I  tested  the  apparatus  which  I  had 
built  in  accordance  with  Figure  1  of  this  patent  by 
supplying  compressed  air  to  the  coiled  pipe  without  ro- 
tating it,  and  found  that  the  air  simply  streamed  up- 
ward in  lines  of  bubbles  from  the  numerous  perfora- 
tions in  the  pipe,  without  thoroughly  aerating  or  froth- 
ing the  liquid.  Upon  rotating  the  coiled  pipe,  how- 
ever, the  vigorous  agitation  produced  by  its  several 
turns  forcibly  displacing  the  liquid  caused  the  issuing 
air  to  be  thoroughly  beaten  into  the  pulp,  aerating  it  and 
producing  a  froth  carrying  the  oiled  mineral. 

Q.  13.  Would  it  be  possible  to  efficiently  oil  the  min- 
eral particles  by  means  of  said  apparatus  without  vigor- 
ous rotation  of  the  coiled  pipe? 

A.  It  would  not,  since  the  oil  is  introduced  by  the  cur- 
rent of  compressed  air,  being  carried  thereby  as  a  fine 
spray  or  vapor.  Without  rotation  of  the  coil,  the  oil 
would  simply  rise  to  the  surface  with  the  air  issuing 
from  the  stationary  perforations  of  the  pipe.  The  same 
rotation  and  beating  action  is  necessary  to  bring  the 
oil  into  contact  with  the  mineral  particles,  as  to  aerate 
them. 

Q.  14.  Would  there,  in  your  opinion,  be  any  differ- 
ence in  the  action  of  carbon  dioxid  produced  by  the  ac- 
tion of  acid  upon  a  carbonate  forming  part  of  an  ore 
and  its  action  upon  some  carbonate  added  to  the  ore  in 
a  process  of  the  character  described  in  the  patent  in 
suit  and  in  the  Froment  British  patent  and  other  pat- 
ents to  which  vou  have  referred? 
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A.  The  carbonate  would  react  in  the  same  way, 
and  the  same  amount  would  evolve  the  same  amount  of 
gas,  whether  it  was  naturally  present  in  the  ore  and 
was  exposed  to  the  acid  by  powdering  the  ore,  or  was 
added  to  the  ore  as  a  powder.  This  fact  is  recognized 
by  Sulman  &  Kirkpatrick-Picard,  two  of  the  grantees 
of  the  patent  in  suit,  in  patent  788,247,  granted  joint- 
ly to  them  and  A.  E.  Cattermole,  in  which  they  state 
that— 

*Tf  the  ore  contains  a  carbonate,  any  small  excess 
of  the  acid  used  to  decompose  the  soap  or  similar 
alkaline  compound  will  also  liberate  bubbles  of 
carbonic  acid,  which  will  attach  themselves  to  the 
fatty  acid-coated  mineral  particles  and  float  them 
to  the  surface,  or  a  suitable  carbonate  (or  other 
substance  capable  of  liberating  a  gas  on  the  addi- 
tion of  a  suitable  acid,  such  as  an  easily  decom- 
posable sulfid,  etc.)  may  be  initially  added  to  the 
ore  mass  for  such  purpose." 

The  Froment  patent,  No.  12,778,  of  1902,  also  gives 
two  examples,  in  one  of  which  a  carbonate  is  added  to 
the  ore  to  evolve  gas  with  the  sulfuric  acid,  and  in  the 
other  of  which  the  ore  naturally  contains  carbonates. 
"Limestone,"  specified  as  added  to  the  ore  in  the  first 
example,  is  "calcite,"  specified  as  present  in  the  ore  of 
the  second  example. 

Q.  15.  I  hand  you  a  certified  copy  of  the  application 
for  and  proceedings  leading  to  the  grant  of  Cattermole, 
Sulman  &  Kirkpatrick-Picard  patent  No.  788,247,  and 
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ask  your  opinion  as  to  the  relation  between  the  quanti- 
ty of  oleic  acid  which  the  applicants  state  they  use,  as 
indicated  in  the  expression  that  they  "only  seek  to  coat 
every  particle  of  metalliferous  matter  as  thinly  and 
evenly  as  possible,"  and  the  quantity  of  oleic  acid  speci- 
fied in  the  patent  in  suit?  The  expression  above  quot- 
ed occurs  in  an  argument  filed  by  the  applicants  for 
said  patent  December  31,  1904,  the  paper  in  question 
being  designated  "Paper  No.  4." 

By  Mr.  Scott:  The  papers  referred  to  in  the 
preceding  question  are  introduced  in  evidence  and 
marked  by  the  Notary  "Defendant's  Exhibit  Cer- 
tified Copy  of  File-Wrapper  and  Contents  of 
Patent  78cS,247." 

By  Mr.  Williams:  It  is  noted  that  statements 
made  in  the  prosecution  of  another  application  for 
its  patent  than  the  patent  in  suit  appear  to  be  ir- 
relevant to  the  issues  herein,  and  the  exhibit  and 
the  question  are  therefore  objected  to  as  irrelevant 
as  well  as  incompetent. 

A.  As  I  noted  in  my  answer  to  Q.  4,  this  applica- 
tion Ser.  No.  200,649  was  filed  simultaneously  with  an- 
other application  by  the  same  parties.  No.  200,650, 
which  latter  matured  into  patent  777,274,  acknowl- 
edged in  the  patent  in  suit;  and  the  description  of  the 
method  of  oiling  the  mineral  by  a  fatty  acid,  etc.,  liber- 
ated from  a  soap  solution  added  to  the  pulp  is  almost 
identical  in  both,  lines  10-56  of  page  1  of  777,274  being 
nearly  the  same  as  lines  9-53  of  page  1  of    788,247. 
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The  only  differences  which  I  find  between  the  two  in 
this  respect  are  the  interchange  of  the  serial  numbers, 
in  the  cross-references  in  each  application  to  the  other; 
the  use  of  the  word  ''wetted"  in  Hne  47  of  788,247,  in- 
stead of  "wet"  in  line  48  of  777,274;  and  the  clause, 
"The  mineral  particles  now  attached  to  or  more  or  less 
coated  or  inclosed  by  films  of  fatty  or  resin  acids,"  in 
lines  53-55  of  788,247,  instead  of  "and  the  mineral 
particles  become  attached  to  or  more  or  less  coated  by 
films  of  fatty  or  resin  acid,"  in  lines  54-6  of  777,274. 
The  descriptions  of  both  specify  the  addition  to  the 
ore-pulp  of  "a  small  quantity  of  soap  solution"  and  a 
"small  amount  of  mineral  acid"  to  decompose  the  soap 
and  liberate  the  fatty  or  resin  acid  which  is  the  oiling 
agent.  The  specified  purpose  in  both  is  that  the  "min- 
eral particles"  shall  become  "attached  to  or  more  or 
less  coated  (or  inclosed)  by  films  of  fatty  or  resin 
acid  (acids)."  That  is,  no  distinction  is  made  between 
the  amount  of  soap  and  mineral  acid  to  be  used,  and 
the  amount  of  fatty  or  resin  acid  to  be  set  free  there- 
from and  used  to  coat  the  mineral  particles  with  a  film, 
whether  the  coated  particles  are  to  be  caused  to  adhere 
and  form  granules,  as  in  the  specific  separation  method 
of  777,274,  or  are  to  be  floated  by  gas  bubbles,  the  spe- 
cific process  of  788,247.  The  statement  quoted  in  the 
question  from  the  file-record  of  788,247,  that  appli- 
cants "only  seek  to  coat  every  particle  of  metalliferous 
matter  as  thinly  and  evenly  as  possible"  with  the  oleic 
acid  liberated  from  the  soap  solution,  would  therefore 
apparently  apply  with  equal  force  to  the  oiling  process 
of  777,274. 
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I  should  say,  therefore,  that  the  statement  in  the  pat- 
ent in  suit,  referring  to  patent  777,274 — 

*'We  have  found  that  if  the  proportion  of  oily 
substance  be  considerably  reduced — say  to  a  frac- 
tion of  one  per  cent,  on  the  ore — granulation 
ceases  to  take  place" 

was  based  on  a  misapprehension  or  error  as  to  the  pro- 
portion of  oil  actually  contemplated  in  patent  777,274, 
or  its  complement,  788,247.  In  other  words,  I  should 
say  that  patents  777,274,  788,247,  and  the  patent  in 
suit  all  describe  processes  of  separation  based  on  the 
initial  oiling  of  the  mineral  particles  with  a  bare  film. 
As  I  undertsand  the  process  of  the  patent  in  suit,  it 
also  seeks  to  initially  "coat  every  particle  of  metallifer- 
ous matter  as  thinly  and  evenly  as  possible"  with  the 
oiling  agent,  and  the  proportion  of  oily  substance  must 
be  sufficient  to  do  this,  being  specified  in  the  patent  in 
suit  as  a  fraction  of  one  per  cent,  on  the  ore."  This  is 
an  amount  which,  as  I  have  heretofore  stated,  over- 
laps or  includes  the  amount  of  oil  specified  in  the  Cat- 
termole  patent  No.  777,272>,  to-wit,  "four  per  cent,  to 
six  per  cent,  of  the  weight  of  metalliferous  mineral 
present  in  the  ore." 

Q.  16.  Have  you  visited  the  Black  Rock  Mine  of  the 
Butte  &  Superior  Copper  Company,  and  the  flotation 
plant  which  operates  upon  part  of  the  ore  from  that 
mine;  if  so,  will  you  kindly  describe  the  ore  which  oc- 
curs in  that  mine,  the  operation  of  the  flotation  plant 
as  you  observed  it,  and  any  experiments  which  you 
performed  in  connection  therewith? 
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By  Mr.  Williams:  Objection  is  made  to  any 
description  of  the  operation  of  any  flotation  plant 
as  called  for  by  the  question  as  secondary  and  in- 
competent, this  objection  being  based  upon  the  as- 
sumption that  the  plant  referred  to  is  not  the  ex- 
perimental plant  which  is  said  to  have  been  de- 
stroyed. 

By  Mr.  Scott:  All  of  the  question  after  the 
first  sentence  is  withdrawn. 

A.     Yes. 

Q.  17.  Did  you  observe  whether  any  carbonates  are 
present  in  that  ore  and  the  extent  of  their  distribution 
in  the  ore;  if  so,  please  state  what  carbonates  and  to 
what  extent  they  are  distributed  through  the  ore? 

A.  I  thoroughly  examined  different  portions  of  this 
Black  Rock  Mine  ore,  walking  many  hundreds  of  feet 
through  the  different  levels.  I  noted  that  the  ore  is 
quite  variable  in  different  sections,  both  as  to  its  con- 
tent of  blende  and  the  character  of  the  gangue  rock.  I 
found  throughout  the  mine,  in  the  various  portions 
which  I  visited,  that  the  manganese  carbonate,  rhodo- 
chrosite,  is  prevalent.  This  carbonate,  which  is  readily 
recognizable,  having  a  pinkish  color,  occurs  in  many 
places  in  large  veins  and  masses,  sometimes  several 
feet  in  width.  In  many  instances,  a  mass  of  well 
crystallized  bright  pink  rhodochrosite  occurs  in  a  body 
of  the  richest  blende  ore.  I  took  a  great  many  speci- 
mens of  the  ore  from  dift'erent  parts  of  the  mine,  in- 
cluding pieces  rich  in  blende  and  rhodochrosite,  and 
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large  blocks  of  the  latter  alone.  One  day  while  at  the 
mill  at  Basin,  I  walked  over  and  carefully  examined 
the  ore  in  all  of  the  steel  railway  cars  on  the  siding 
whence  it  is  elevated  to  the  mill,  and  I  found  the 
rhodochrosite  distributed  throughout  all  of  it,  as  I 
should  have  anticipated  from  my  examination  of  the 
mine.  I  also  took  many  samples  of  the  ore  carrying 
blende  and  rhodochrosite  from  these  various  cars.  I 
had  all  of  the  samples  taken  by  me,  both  from  the  mine 
and  from  these  cars,  shipped  to  my  laboratory  in  this 
city,  where  I  have  since  examined  them.  I  talked  with 
the  assayer,  Mr.  W.  R.  Hocking,  of  Butte,  Montana, 
who  continually  tests  all  of  the  Black  Rock  ore  milled 
by  the  Butte  &  Superior  Copper  Company  at  Basin,  as 
to  the  prevalence  of  rhodochrosite  in  the  ore,  and  he 
stated  that  it  occurred  in  every  sample.  I  also  talked 
with  the  assayer  at  the  mill  at  Basin,  and  he  stated 
that  he  sometimes  made  as  many  as  sixty  or  seventy 
analyses  of  the  Black  Rock  ore  per  day  and  invariably 
found  the  samples  to  contain  the  rhodochrosite. 

By  Mr.  Williams:  Notice  is  given  of  motion 
to  strike  out  all  parts  of  the  above  answer,  repeat- 
ing statements  made  by  assayers,  as  hearsay  and 
incompetent. 

Q.  18.  Have  you  ever  performed  any  experiments 
with  a  full-sized  flotation  plant  for  separating  minerals 
with  a  view  to  determining  the  conditions  as  to  the 
quantity  of  oily  matter,  quantity  of  acid,  and  other 
conditions  necessary  to  the  successful  operation  of  a 
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flotation  process  of  the  character  conducted  in  the  ex- 
perimental machine  at  Basin,  Montana,  described  by- 
Mr.  James  M.  Hyde  and  Mr.  Jesse  C.  Gibson,  in  their 
testimony  given  in  this  suit,  with  which  testimony,  I 
understand,  you  are  famiHar? 

A.     Yes. 

Q.  19.  Please  describe  the  experiments  and  observa- 
tions which  you  have  made. 

By  Mr.  Williams:  The  objections  which  were 
noted  to  the  testimony  of  Jesse  C.  Gibson,  taken  at 
Butte,  Montana,  and  first  generally  stated  after 
the  answer  to  Q.  15,  and  then  repeated  after  Q. 
19,  are  here  repeated.  It  is  submitted  that  a  de- 
fendant may  not  retain  a  machine  in  secrecy,  and 
refuse  the  reasonable  demands  for  inspection 
thereof  by  opposing  counsel,  and  nevertheless  ask 
the  court  to  pass  upon  questions  involving  the 
processes  carried  on  in  such  machine,  for  the  pur- 
pose of  relieving  the  defendant  from  a  charge  of 
infringeemnt. 

A.  I  spent  a  number  of  days  at  the  Basin,  Montana, 
mill  of  the  Butte  &  Superior  Copper  Company,  the  first 
day  being  Monday,  April  8,  1912,  and  the  last  one  Sun- 
day, April  14,  1912.  During  this  period  I  thoroughly 
examined  the  entire  mill,  from  the  bins  where  the  ore 
is  delivered  to  the  crusher  to  the  final  Callow  cones, 
which  produce  the  thickened  ore-pulp  delivered  to  the 
Hyde  flotation  plant.  This  flotation  apparatus  itself, 
which  is  a  distinct  department  of  the  mill,  I  saw  oper- 
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ated,  and  myself  operated,  under  different  conditions, 
6n  different  days. 

The  Hyde  apparatus  consists  of  two  duplicate  or 
identical  portions,  arranged  along  opposite  sides  of  an 
intermediate  platform  or  alley.  One  of  these  portions 
is  used  to  produce  a  diluted  froth  containing  as  much 
of  the  zinc  sulfid  as  can  be  floated,  which  as  I  recall 
may  be  upwards  of  90  per  cent,  of  the  ore-content,  and 
is  colloquially  termed  the  "rougher."  The  other  dup- 
licate portion  is  used  to  thicken  the  concentrate  froths 
delivered  by  the  rougher,  and  is  termed  the  "cleaner." 
By  reason  of  the  identity  of  these  two  portions  or  sec- 
tions of  the  plant,  their  functions  may  be  interchanged, 
i.  e.y  either  side  maybe  used  as  the  "rougher"  and  the 
other  as  the  "cleaner."  Each  duplicate  section  of  the 
apparatus,  extending  as  stated  along  one  side  of  the 
intermediate  alley,  consists  of  three  units,  which  are 
termed  "cells,"  comprising  one  or  more  agitator  ves- 
sels and  a  flotation  box.  The  first  "cell"  has  three  agi- 
tator vessels,  arranged  side  by  side,  and  communicat- 
ing at  their  lower  ends,  the  first  receiving  the  thick- 
ened ore-pulp  elevated  from  the  Callow  cones,  and  the 
last  delivering  the  oiled  and  aerated  pulp  to  a  flotation 
box.  Each  agitator  vessel  is  a  square  wooden  box, 
within  which  depends  a  centrally  revoluble  shaft  carry- 
ing at  its  lower  end  four  radial  stirring-arms.  The 
ore-pulp  fed  into  the  first  agitator  vessel,  initially  hav- 
ing a  temperature  of  about  3  degrees  above  the  freez- 
ing point  of  water,  during  the  time  I  was  at  the  plant, 
is  warmed  to  a  temperature  sufficient  to  keep  the  oiling 
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agent  fluid  and  thin,  by  the  injection  of  steam.  The 
oiling  agent,  being  the  "red  oil,"  or  impure  oleic  acid, 
received  in  iron  drums  from  Charles  T.  Perry  &  Co. 
of  Helena,  Montana,  is  melted  out  of  the  drums  by 
rolling  them  onto  a  set  of  steam-coils  and  by  injecting 
live  steam  into  the  drums.  The  liquid  oil  is  then 
poured  into  an  iron  tank,  itself  steam-heated,  located 
at  the  side  of  but  on  a  higher  level  than  the  first  agi- 
tator vessel.  This  tank  has  an  outlet  leading  from  its 
bottom  and  delivering  into  the  vessel  the  rate  of  feed 
being  regulated  by  a  stop-cock  in  the  outlet  pipe.  The 
pulp  is  warmed,  oiled  and  agitated  in  the  first  vessel, 
thence  delivered  into  the  second  vessel  and  further  agi- 
tated, thence  into  the  third  vessel  and  agitated,  and  is 
thence  delivered  through  an  iron  pipe  into  the  side  of 
the  flotation-box,  which  in  use  is  filled  with  water.  The 
level  of  the  water  in  this  box  ctm  be  regulated  by  a 
valve  and  is  kept  at  such  height  that  a  thin  layer  of 
water  at  the  top,  together  with  the  froth  of  concen- 
trates floating  thereon,  is  contiuously  delivered  over 
the  transverse  skimming  lip  extending  across  the  front 
end  of  the  box,  whence  the  water  and  froth  fall  into 
a  launder. 

Adjourned  until  Friday,   May   10,   1912,  at  10 
A.  M.,  same  place. 
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Washington,  D.  C,  May  10,  1912. 
Met  pursuant  to  adjournment.    Present,  counsel 
as  before. 

Direct  examination  of  Eugene  A.  Byrnes  con- 
tinued. 

The  pulp  minus  the  first  froth  is  continuously  with- 
drawn from  the  lower  end  of  the  flotation-box  to  the 
second  "cell"  of  the  "rougher,"  which  is  identical  with 
the  first  cell,  except  that  it  employs  but  two  agitator 
vessels,  delivering  to  a  second  flotation-box.  A  second 
froth  is  taken  off  from  the  second  box  and  delivered  to 
the  same  launder  as  the  first  froth,  and  the  subsiding 
pulp  minus  the  two  froths  is  lifted  and  delivered  into 
the  single  agitator  vessel  of  the  third  "cell."  A  final 
froth  is  then  removed  from  the  (third)  flotation-box 
of  this  cell,  and  is  delivered  into  the  same  launder. 
The  three  froths  are  delivered  by  the  launder  to  the 
"cleaner"  portion  of  the  plant,  which,  as  stated,  is  a 
duplicate  of  the  "rougher."  And  the  water  and  tail- 
ings from  the  third  flotation-box  of  the  "rougher"  are 
discharged  as  waste.  The  color  of  the  tailings  in  this 
waste  gives  a  very  accurate  idea  of  the  amount  of  the 
metalliferous  constituent,  blende,  which  has  been  re- 
moved from  the  ore.  If  the  "rougher"  is  operating 
properly,  and  the  proper  amounts  of  oil  and  acid  are 
being  supplied  to  the  pulp,  these  tailings  are  almost 
white,  whereas  the  ori^nal  pulp  is  quite  gray,  by 
reason  of  the  blende  content.  If  the  oil  is  fed  in  ex- 
cess, it  appears  in  the  tailings,  associated  with  par- 
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tides  of  blende,  which  I  should  hardly  call  "granules" 
on  account  of  their  small  size,  although  doubtless  sev- 
eral oiled  particles  adhere  together  to  form  the  small 
specks  or  flocks  which  I  observed  when  the  pulp  was 
overoiled.  Excess  feed  of  oil  is  also  at  once  shown 
by  the  character  of  the  froths  rising  on  the  flotation- 
boxes,  which  then  become  thinner,  less  heavy  and  vis- 
cous, and  present  a  shiny,  oily  appearance,  with  fewer 
and  larger  entangled  air-bubbles,  instead  of  innumer- 
able fine  bubbles.  In  the  regular  operation  of  the 
plant,  there  is  no  measurement,  nor  is  there  any  means 
for  measurement,  of  the  amount  of  oil  and  acid  sup- 
plied to  the  pulp,  the  feed  of  both  being  regulated 
from  time  to  time  to  give  the  best  results  in  the  pro- 
duction of  heavy  froths  and  clean  tailings.  The  acid, 
a  25  per  cent,  solution  of  sulfuric  acid,  is  fed  into  the 
ore-pulp  before  it  is  delivered  to  the  "rougher." 

The  "cleaner"  receives  the  three  froths  from  the 
"rougher,"  fed  into  the  first  of  the  three  agitator  ves- 
sels of  its  first  "cell."  After  successive  agitation  in 
these  three  vessels,  the  froths,  including  the  water 
which  was  discharged  with  each  of  them  from  the 
rougher  cells,  is  delivered  into  the  corresponding  flo- 
tation-box, where  a  very  heavy  froth,  several  inches  in 
thickness  rises,  and  is  discharged  over  the  skimming- 
lip,  without  any  accompanying  layer  of  water.  The 
subsiding  liquid  is  delivered  from  the  bottom  of  the 
flotation-box  to  the  first  of  the  two  agitators  of  the 
second  cell,  a  second  froth  is  taken  oft"  in  its  flotation- 
box,  and  the  tailings  are   finally  re-agitated  and  de- 
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frothed  in  the  third  cell,  the  tailings  from  the  third 
flotation-box  of  the  "cleaner"  being  then  elevated  and 
returned  to  the  first  agitator  of  the  second  cell  of  the 
''rougher." 

On  my  first  visit  to  the  plant,  I  observed  the  tem- 
peratures of  the  pulp  in  the  three  flotation-boxes  of 
the  "rougher,"  inserting  a  chemical  thermometer 
through  the  froth  in  each  and  downward  about  one 
foot  into  the  liquid.  The  temperature  in  the  first  box 
was  28°  C,  and  in  the  second  and  third  27°  C,  each. 
I  also  took  the  temperatures  in  the  three  flotation- 
boxes  of  the  "cleaner"  and  found  them  to  be,  respect- 
ively, 27.5°,  28°  and  29°  C.  Later,  at  my  request,  the 
supply  of  steam  to  heat  the  entering  ore-pulp  was  de- 
creased, so  that  for  a  period  of  about  half  an  hour  the 
temperature  in  the  three  "rougher"  boxes  was  22°  C, 
within  a  fraction  of  a  degree  in  each.  The  froths  still 
remained  fairly  heavy,  and  the  tailings  from  the  third 
box  light-colored,  but  containing  considerable  mineral. 

I  then  had  the  temperature  raised  by  a  supply  of 
more  steam,  so  that  the  temperature  in  each  box  was 
24°  C,  within  a  fraction.  The  froths  were  then  quite 
or  fairly  heavy,  and  the  tailings  quite  or  fairly  clean, 
though  not  as  good  as  when  the  temperature  was  27  or 
28°.  These  results  were  to  be  expected  on  account  of 
the  fact  that  the  "red  oil"  used  becomes  thick  and  vis- 
cous at  lower  temperatures. 

On  another  day,  the  "rougher"  was  entirely  emptied, 
both  agitators  and  flotation-boxes.  Operations  were 
then  resumed,  the  pulp  entering  the  first  agitator  at  a 
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temperature  of  but  3°  above  freezing,  before  the  steam 
was  admitted.  The  pulp  was  then  heated  until  its 
temperature  in  the  first  flotation-box  was  30°  C,  and 
about  the  same  in  the  other  two.  For  the  purpose  of 
experiment,  I  had  the  iron  vessel  supplying  "red  oil" 
to  the  first  agitator  emptied,  before  beginning  this  run, 
and  supplied  it  with  cotton-seed  oil,  not  heated.  I  then 
ran  this  oil  into  the  agitator  at  about  three  times  the 
rate  of  feed  which  was  customary  with  the  "red  oil," 
obtaining  good  froths.  The  tailings  were  also  quite 
good,  though  containing  some  mineral.  I  then  opened 
the  valve  in  the  oil-discharge  pipe  to  its  full  capacity, 
allowing  about  seven  times  the  normal  feed  of  oil  to 
flow,  also  separately  adding  to  the  agitator  a  few  per 
cent,  proportionate  to  the  cotton-seed  oil,  of  the  "red 
oil,"  warmed  to  make  it  liquid.  I  then  obtained  very 
good  heavy  froths  and  very  clean  tailings,  as  good,  I 
think,  as  I  saw  produced  at  any  time  when  I  was  at 
the  mill.  It  is  thus  apparent  that  different  oils  can  be 
used,  in  widely  diiTerent  proportions,  as  I  also  found  in 
my  tests  with  the  Hyde  slide  apparatus. 

Q.  20.  Have  you  any  means  of  stating  how  long  the 
pulp  was  agitated  in  the  operations  which  you  conduct- 
ed and  saw  conducted  at  the  plant  at  Basin  with  the 
full-sized  plant  with  which  you  experimented? 

By  Mr.  Williams:     Same  objection. 

A.  No,  there  was  no  way  of  determining  this.  The 
whole  operation  is  conducted  entirely  by  judgment, 
that  is,  by  observation  of  the  results  obtained,  it  being 
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necessary  to  constantly  vary  conditions  to  suit  the 
varying  amount  and  character  of  the  ore-pulp  re- 
ceived. The  operation  is  continuous,  pulp  being  ele- 
vated from  the  Callow  cones,  in  which  the  slime-water 
from  the  mill  proper  is  thickened,  and  the  froths  and 
tailings  being  continuously  discharged.  The  levels  in 
the  various  flotation-boxes  require  constant  adjustment 
to  suit  the  varying  feed,  one  or  two  operators  being 
constantly  employed  for  this  purpose.  The  agitation 
was  simply  continued  until  the  production  of  froths 
was  satisfactory. 

O.  21.  In  the  spitzkasten  with  which  you  experi- 
mented in  the  full-size  plant,  did  you  utilize  any  upcast 
or  upcurrent  of  water? 

By  Mr.  Williams:  Same  objection,  and  it  is 
stipulated  that  this  objection  will  be  continued, 
without  repetition,  to  all  further  questions  along 
this  line. 

A.  No.  No  up-current  or  other  water  is  supplied 
to  the  flotation-boxes,  except  that  contained  in  the 
pulp  fed  into  them. 

Q.  22.  How  do  carbonates  compare  with  other  min- 
eral compounds  in  stability  under  the  action  of  acids? 

A.  Mineral  carbonates,  for  example  limestone  and 
rhodochrosite,  decompose  with  extreme  facility  when 
reacted  upon  by  mineral  acids,  such  as  sulfuric,  car- 
bonic acid  being  a  very  weak  acid. 

Q.  23.  Do  you  know  of  any  oil-gas  flotation  process 
for  the  separation  of  minerals  ever  having  been  com- 


Butte  &  Superior  Mining  Company.         1563 

Deposition  of  Eugene  A.  Byrnes. 

mercially  operated  in  this  country,  other  than  the  oper- 
ations of  Mr.  Hyde? 

A.    I  do  not. 

Q.  24.  I  ask  your  attention  to  the  testimony  given 
in  this  suit  by  Edward  H.  Nutter,  James  M.  Hyde, 
Jesse  C.  Gibson,  and  Dr.  Charles  F.  Chandler.  Do 
you  find  in  the  testimony  of  Mr.  Nutter  and  Dr. 
Chandler,  taken  in  connection  with  the  description  of 
the  process  practiced  in  the  experimental  machine  at 
Basin  as  given  by  Mr.  Hyde^  and  Mr.  Gibson,  sufficient 
facts  for  making  a  determination  of  the  amount  of 
oleic  acid  in  relation  to  ore  used  in  the  operation  of 
said  experimental  machine  at  the  time  of  Mr.  Nutter's 
visit  and  removal  of  a  sample? 

A.  Mr.  Nutter,  in  his  answer  to  Q.  15,  states  that 
he  took  a  handful  of  froth  concentrates  out  of  "one  of 
the  froth-separating  boxes  from  which  a  concentrate 
froth  was  flowing  into  a  launder."  It  appears  from 
the  testimony  of  Gibson,  answer  to  O.  20,  that  there 
were  five  of  these  boxes,  or  "spitzkasten,"  three  in  the 
'Rougher"  and  two  in  the  ''cleaner,"  Nutter  testified 
that  he  was  uncertain  as  to  their  number,  but  on  his 
sketch  has  shown  seven,  lettered  a  to  g.  He  says  that 
he  took  the  handful  of  froth  from  "box  /,"  or  the 
sixth  one  in  order.  This  is  evidently  a  mistake,  as  wit- 
ness Hyde  also  testifies  that  there  were  but  five  of 
these  frothing  boxes  or  spitzkasten,  and  so  indicates 
on  his  "Sketch  of  Experimental  Machine"  in  evidence. 
Nutter  further  testifies  that  the  pulp  under  treatment 
"was   being  brought   into   the   plant   by   workmen   in 
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buckets  and  wheel-barrows  and  fed  into,  I  think,  mixer 
No.  1."  On  his  drawing,  he  shows  ten  mixers,  the 
ninth  of  which  delivers  to  frothing  box  /.  As  mixer  1 
was,  according  to  his  sketch,  at  the  other  end  of  the 
plant  from  mixer  9,  and  as  they  were  in  two  different 
units,  his  testimony  shows  nothing  as  to  the  kind  or 
amount  of  the  pulp,  ore,  oil,  acid,  or  any  other  mate- 
rial in  mixer  9.  Nutter  further  testifies  that,  "As  I 
recollect  it,  the  ore  was  supplied  to  the  flotation  plant 
as  a  wet  ore  pulp  or  mud,"  evidently  referring  to  the 
material  brought  in  wheel-barrows  and  possibly  fed 
into  mixer  1.  He  states  that  he  did  not  see  oil  being 
supplied  to  the  material  treated.  From  this  random 
handful  of  concentrates  from  an  alleged  sixth  frothing 
box,  which  did  not  exist,  Professor  Chandler  draws 
certain  conclusions  as  to  the  percentage  of  oil  which 
was  employed  by  the  defendant,  figuring  it  as  "0.16 
per  cent,  of  oleic  acid  on  the  ore."  This  conclusion, 
however,  is  based  on  pure  speculation,  and  is  a  guess. 
In  making  his  calculations,  he  "assumed  that  that  con- 
centrate represented  one-third  of  the  original  ore"; 
and  he  also  assumed  "one-third  as  much  more  for  . 
.  .  loss  on  the  tailings,"  here  referring  to  oil  carried 
into  the  tailings.  There  is  no  warrant  whatever  for 
these  assumptions,  so  far  as  I  can  determine  from  the 
testimony  of  any  witness.  Gibson  testifies  that  at  the 
time  Mr.  Nutter  entered  the  plant  "The  mill  was  down 
.  .  .  and  we  were  treating  the  concentrates  made  on 
the  vanners,  feeding  it  into  the  flotation  machine  by 
buckets" ;   that   these  materials   were  not   an   average 
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grade  of  concentrates,  whether  higher  or  lower  than 
the  regular  ore  pulp,  he  could  not  say;  and  that  the 
sample  procured  by  Mr.  Nutter  was  not  a  representa- 
tive one  of  the  product  of  the  machine.  The  defend- 
ant, Mr.  Hyde,  also  testifies,  in  R-D.  Q.  135,  as  to  the 
material  being  treated  at  the  time  Mr.  Nutter  entered 
the  plant,  that — 

"At  that  time,  the  machine  was  running  upon  the 
accumulated  low-grade  concentrates  which  had 
been  produced  upon  the  vanners.  This  was  one 
of  those  numerous  occasions  which  have  previous- 
ly been  referred  to  upon  which  the  main  body  of 
the  mill  was  shut  down,  and  the  ordinary  feed 
was  not  available  for  the  experimental  machine." 

As  Mr.  Nutter  made  no  observations  whatever  at  the 
time  of  his  visit  as  to  the  oil  supplied  to  the  material 
being  treated;  as  the  amount  of  oil  added  was  never 
weighed  or  measured,  and  was  variable  according  to 
conditions  and  the  judgment  of  the  operator  (Gibson, 
Q.  13-Q.  15) ;  as  the  material  being  treated  at  the  time 
of  Mr.  Nutter's  visit  was  vanner  concentrates  of  un- 
known composition  and  grade,  unknown  ratio  to  the 
ore  or  ore-pulp  ordinarily  treated,  and  not  representa- 
tive of  the  ordinary  pulp- feed;  as  these  concentrates 
werq  simply  dumped  into  mixer  1  by  buckets,  in  an  ir- 
regular and  haphazard  manner;  and  as  the  amount 
of  mineral  and  oil  which  went  into  the  tailings  was 
unknown,  I  am  clearly  of  the  opinion  that  no  legiti- 
mate  conclusion    whatever    can    be    drawn    from    the 
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percentage  of  oleic  acid  in  the  handful  of  froth  taken 
away  by  Mr.  Nutter,  as  to  the  ra\j|^  or  percentage  of 
oil  relative  to  ore  employed  by  the  defendant,  or  as 
to  whether  or  not  it  is  within  the  limits  specified  in 
the  patent  in  suit. 

Q,  25.  Will  you  state  any  instances  with  which  you 
are  familiar,  whether  in  the  metallurgical  art  or  else- 
where, in  which  agitation  of  a  substance  is  utilized 
as  a  means  of  aeration  or  as  a  means  of  introducing 
some  other  gas  into  such  substance? 

A.  Aeration  of  a  liquid  by  agitating  it  in  the  pres- 
ence of  atmospheric  air  and  beating  the  air  into  and 
through  it  in  the  form  of  fine  bubbles,  to  produce  a 
froth,  is  an  everyda}^  operation  with  which  we  are  all 
famaliar.  I  need  only  instance  such  domestic  opera- 
tions as  the  beating  of  eggs  and  the  whipping  of  cream, 
or  the  soda-fountain  operation  of  producing  ''milk- 
shake." It  is  customary  in  various  arts  to  thus  aerate 
liquid.  For  example,  it  is  common  to  aerate  soap  while 
in  the  molten  or  liquid  condition,  to  produce  a  material 
which  will  be  light  and  float  when  solid.  An  agitator 
for  this  purpose,  of  the  general  type  employed  by  de- 
fendant, is  shown  in  an  old  book  on  the  manufacture 
of  soaps  which  I  happen  to  have  at  hand.  I  refer  to 
"A  Treatise  on  Chemistry  Applied  to  the  Manufacture 
of  Soap  and  Candles,"  by  Campbell  Morfit,  copy- 
righted in  the  year  1856  and  published  in  Philadelphia 
in  1860,  by  Henry  Carey  Baird.  See  the  article  on 
pages  271-272,  "Flotant  Soaps,"  and  the  accompany- 
ing figures  54  and  55.     It  is  common  in  the  production 
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of  butter  to  churn  and  beat  air  into  the  milk,  the  air 
diffused  throughout  it  acting  to  throw  down  the  curd 
and  separate  it  from  the  butter.  I  refer,  for  example, 
to  U.  S.  patent  No.  373,113,  granted  November  15, 
1887,  to  H.  J.  Wagner,  page  2,  lines  6-30.  Instances 
of  these  methods  might  be  indefinitely  multiplied. 

It  is  stipulated  that  the  book  by  Campbell  Mor- 
fit  referred  to  by  the  witness  was  published  and 
circulated  during  the  year  1860. 

Pages  271  and  272  of  the  book  referred  to  by  the 
witness  are  introduced  in  evidence,  and  marked  by 
the  Examiner  "Defendant's  Exhibit  Extract  from 
'Treatise  on  Chemistry  Applied  to  the  Manufacture 
of  Soap  and  Candles'." 

The  patent  referred  to  by  the  witness  in  the  fore- 
going answer  is  introduced  in  evidence,  and  marked 
by  the  Examiner  ''Defendant's  Exhibit  Wagner  Pat- 
ent 373,113." 

Adjourned  until  Monday,  May  13,  1912,  at  10 
A.   M.,  same  place. 
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Washington,   D.   C,   May   13,   1912. 

Met  pursuant  to  adjournment.  Present,  coun- 
sel as  before. 

Direct  examination  of  Eugene  A.  Byrnes  con- 
tinued. 

Printed  Patent  Office  copies  of  the  patents  re- 
ferred to  by  the  witness  are  introduced  in  evi- 
dence, and  respectively  designated  by  the  Ex- 
aminer with  the  words  ''Defendant's  Exhibit," 
and  the  the  title  of  the  patent,  as  follows: 

Bradford  Patent  No.   345,951, 
Everson  Patent  No.  348,157, 
Hockley  Patent  No.  466,753, 
Rouse  Patent  No.  469,599, 
Hebron  &  Everson  Patent  No.  471,174, 
F.   E.   Elmore  Patent  No.  653,340, 
F.   E.   Elmore  Patent  No.   676,679, 
A.   S.   Elmore  Patent  No.   689,070, 
A.   S.   Elmore  Patent  No.  692,643, 
Stoveken  Patent  No.  729,805, 
Delprat  Patent  No.  ^^^^^1,  72^^  ^'^^ 
Glogner  Patent  No.  736,381, 
Good  Patent  No.  745,960, 
Delprat  Patent  No.  768,035, 
Kendall  Patent  No.  771,075, 
Potter  Patent  No.  776,145, 
Cattermole  Patent  No.   777,273. 
Cattermole,     Sulman     &     Picard     Patent     No. 
■  777,274, 
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Cattermole,  Sulman  &  Picard  Patent  No. 
788,247, 

Sulman  and  Picard  Patent  No.  793,808, 

Schwarz    Patent    No.    807,501, 

Schwarz    Patent    No.    807,503, 

Kirby  Patent  No.  809,959, 

Sulman  Patent  No.  835,143, 

Sulman,  Picard  and  Ballot  Patent  No.  835,479, 

Kirby  Patent  No.  838,626, 

Sulman,  Picard  and  Ballot  Patent  No.  879,985, 

Hyde  Patent  No.   1,022,085. 

British  Patent  to  Lake  (Froment)  No.  12,778, 
of  1902. 

It  is  stipulated  that  this  Lake  (Froment)  Brit- 
ish patent  was  sealed  on  August  18,  1903. 

By  Mr.  Williams:  Counsel  for  defendant 
having  agreed  to  file  an  amendment  to  the  answer 
of  defendant,  including  the  prior  patent  above 
offered  in  evidence,  patents  Nos.  793,808  and 
809,959,  and  the  applications  for  patents  not  is- 
sued before  the  application  for  the  patent  in  suit, 
subject  to  the  condition  heretofore  stated,  the  ob- 
jection of  incompetency  is  now  made,  but  will  be 
withdrawn   upon   the   filing  of   such   amendment. 

Certified  copies  of  the  applications  for  and 
proceedings  in  the  United  States  Patent  Office 
relating  to  United  States  patents  Nos.  788,247, 
793,808,  807,501,  807,503,  809,959,  838,626  and 
835,120  are  introduced  in  evidence,  and  marked 
by  the  Examiner  as  follows: 
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"Certified  Copy  of  File-Wrapper  and  Contents 
of  Cattermole,  Sulman  &  Kirkpatrick-Picard  Pat- 
ent No.  788,247." 

"Certified  Copy  of  File- Wrapper  and  Contents 
of  Sulman  &  Kirkpatrick-Picard  Patent  No. 
793,808." 

"Certified  Copy  of  File-Wrapper  and  Contents 
of  Schwarz  Patent  No.  807,501." 

"Certified  Copy  of  File-Wrapper  and  Contents 
of  Schwarz  Patent  No.  807,503." 

"Certified  Copy  of  File-Wrapper  and  Contents 
of  Kirby  Patent  No.  809,959." 

"Certified  Copy  of  File- Wrapper  and  Contents 
of  Kirby  Patent  No.  838,626." 

"Certified  Copy  of  File-Wrapper  and  Contents 
of  Patent  in  Suit,  No.  835,120." 

By  Mr.  Williams:  The  objection  of  incompe- 
tency is  now  made  as  to  the  file-records  of  pat- 
ents Nos.  788,247,  793,808,  807,501,  897,503,  but 
will  be  withdrawn  upon  the  filing  of  an  amend- 
ment to  the  answer  of  the  defendant,  as  above 
stated.  It  is  to  be  noted,  however,  that  state- 
ments made  during  the  prosecution  of  other  ap- 
plications for  patents  than  for  the  patent  in  suit 
and  appearing  in  the  above  exhibits,  are  objected 
to  as  irrelevant  and  immaterial  to  the  issues  here- 
in, and  incompetent  to  prove  any  statements  that 
may  be  made  in  such  correspondence. 

One  of  the  two  duplicate  slide  machines  referred 
to  and  used  by  the  witness  J.  M.  Hyde  and  E.  A. 
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Byrnes  is  introduced  in  evidence,  and  marked  by 
the    Examiner : 

"Defendant's  Exhibit  SHde  Machine." 

The  apparatus  referred  to  by  the  witness  E.  A. 
Byrnes  as  having  been  made  in  accordance  with 
Figure  1  of  the  drawing  of  the  patent  in  suit  is 
introduced  in  evidence,  and  marked  by  the  Ex- 
aminer: 

"Defendant's  Exhibit  Apparatus  of  Patent  in 
Suit." 

The  apparatus  referred  to  by  the  witness  E.  A. 
Byrnes  as  having  been  made  in  accordance  with 
Figure  1  of  the  drawing  of  Sulman  and  Kirk- 
patrick-Picard  patent  No.  793,808  is  introduced 
in  evidence,  and  marked  by  the   Examiner: 

"Defendant's  Exhibit  Apparatus  of  Patent  No. 
793,808." 

It  is  stipulated  by  and  between  the  parties  here-' 
to  that  the  testimony  of  the  witness  James  M. 
Hyde  and  Eugene  A.  Byrnes  regarding  the  re- 
sults of  assays  made  by  W.  A.  Hocking  of  Butte, 
Montana,  and  reported  by  him  to  said  witnesses 
shall  have  the  same  force  and  effect  as  if  said 
W.  A.  Hocking  had  been  examined  as  a  witness 
in  this  suit  and  had  testified  to  the  same  effect  as 
said  witnesses  in  regard  to  said  assays,  the  right 
of  cross-examination  being  waived;  but  it  is  un- 
derstood and  provided  that  this  stipulation  does 
not  waive  the  objection  interposed  by  complain- 
ant following  the  answer  of  the  witness  E.  A. 
Byrnes  to  question   17. 
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It  is  stipulated  that  copies  of  the  documents ' 
which  were  marked  for  identification  during  the 
taking  of  the  deposition  of  the  defendant,  James 
M.  Hyde,  may  be  offered  and  used  in  evidence 
in  place  of  the  original  documents,  subject  to 
the  production  of  the  originals  upon  reasonable 
demand. 

Direct  examination  closed. 

Cross-Examination  by  Mr.  Williams,  de  bene  esse,  not 
waiving  the  objections  and  notices  heretofore  stated 
and  given. 

X-Q.  26.  At  the  time  that  you  were  Principal  Ex- 
aminer of  the  Division  of  Metallurgy  and  Electro- 
chemistry in  the  United  States  Patent  Office,  how  many 
Principal  Examiners  were  there  in  the  Patent  Office? 

A.  The  number  varied  during  this  ten-year  period, 
increasing,  in  a  general  way,  from,  say,  twenty-five  to 
thirty-five. 

X-Q.  27.  Were  any  of  the  patents  to  which  you 
have  referred  in  your  testimony  examined  in  the 
Division  of  Metallurgy  and  Electrochemistry? 

A.  Fourteen  of  the  nineteen  U.  S.  patents  to  which 
I  have  referred  were  granted  since  my  resignation 
from  the  examining  corps,  and  I  have  not  examined 
the  file-records  to  determine  in  what  division  they  were 
considered.  I  do  know  that  gas-flotation  processes  of 
the  character  in  suit,  so  far  as  the  art  had  been  de- 
veloped at  the  time  of  my  resignation,  were  at  least 
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largely  examined  in  the  division  of  Metallurgy  and 
Electrochemistry.  I  remember  personally  acting  on 
several  applications  of  this  class,  including,  I  believe, 
applications  of  Charles  B.  Potter  and  Guillaume  D. 
Delprat,  grantees  of  two  of  the  patents  referred  to  by 
me.  The  art  of  flotation  by  a  chemically-generated 
gas,  as  evolved  by  the  action  of  mineral  acids  upon 
ores  of  the  Australian  ''Broken  Hill"  type,  was  being 
actively  developed  during  the  latter  part  of  my  term  as 
Examiner. 

X-Q.  28.  I  have  examined  the  original  files  in  the 
Patent  Office  of  the  patent  to  Delprat  No.  768,035 
and  the  patent  to  Potter  No.  776,145,  these  being  the 
patents  to  these  grantees  referred  to  by  you,  and  have 
not  found  your  signature  upon  any  action  in  the  ap- 
plications for  these  patents.  I  found  that  they  were 
classified  in  Class  83,  Mills,  ore  and  coal  washers.  I 
note  from  the  patents  that  the  application  for  the 
Potter  patent  was  filed  January  14,  1902,  and  the  ap- 
plication for  the  Delprat  patent  was  filed  January  2, 
1903.  Are  you  still  of  the  opinion  that  you  acted  upon 
the  applications  for  these  patents? 

A.  I  have  not  stated  that  I  acted  upon  these  par- 
ticular applications,  for  this  is  an  impossibility,  since 
I  resigned  as  Examiner,  as  stated  in  my  answer  to 
Q.  2,  in  November,  1901.  What  I  did  state  was  that 
among  the  applications  on  gas-flotation  by  the  use  of 
chemically-generated  gas  which  I  examined  during 
the  latter  part  of  my  term  were,  as  I  recollect,  appli- 
cations filed  by  these  same  inventors.     I  have  a  very 
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definite  recollection  of  the  fact  that  applications  on 
processes  of  this  type  were  considered  by  me,  and  I 
also  remember  that  these  two  inventors  were  among 
the  earliest  in  this  particular  field.  My  interest  in  this 
subject  was  continued  by  the  fact  that  subsequent  to 
my  resignation,  I  had  clients  who  were  working  in  the 
mineral-flotation  art,  including  one  who  was  operating 
on  zinc  sulfid  ores,  by  a  method  which  he  considered 
an  improvement  upon  that  of  Potter  and  Delprat,  and 
another  who  was  working  on  the  flotation  of  sulfid 
ores  by  the  film  or  surface-tension  principle. 

The  classification  of  the  Patent  Office  is  constantly 
undergoing  modification,  and  as  the  art  in  various  lines 
grows,  new  divisions  are  established,  and  many  re- 
arrangements are  made  in  the  classes  handled  in  any 
particular  division.  For  example,  the  very  large  class 
of  "Amalgamators,"  which  was  in  my  charge  for  some 
years,  was  subsequently  transferred  to  the  class  which 
you  mention.  No.  83,  "Mills."  In  view  of  the  state- 
ment that  the  specified  Potter  and  Delprat  patents  are 
now  in  this  class,  it  is  quite  likely  that  there  has  been  a 
further  transfer  of  art  from  Division  3,  the  one  which 
I  had  in  charge,  to  Division  25,  including  "Mills."  As 
to  this,  however,  I  am  not  informed,  not  having  ex- 
amined the  file-records. 

X-Q.  29.  I  note  that  the  applications  for  the  pat- 
ents to  Bradford,  Everson,  Hockley,  Rouse,  Hebron 
and  Everson,  and  the  four  patents  to  Elmore  were 
pending  while  you  were  in  the  Patent  Office.  Did  you 
act   as    Examiner   on   any   of   these   applications?      I 
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note  that  you,  in  your  testimony,  referred  to  only  two 
of  these  Elmore  patents,  although  four  were  intro- 
duced in  evidence. 

A.  The  Bradford  and  Everson  patents  were  grant- 
ed in  1886,  before  I  was  Examiner  in  the  Division  of 
Metallurgy. 

I  do  not  recall  acting  on  the  Hockley,  Rouse,  He- 
bron &  Everson  or  Elmore  patents,  and  it  is  quite  pos- 
sible that  these  were  examined  under  the  class  of 
"Mills,"  as  the  line  of  demarkation  between  Divisions 
3  and  25,  handling  "Metallurgy"  and  "Mills,"  was  not 
entirely  definite.  As  a  rule,  where  ore-treatment  in- 
volved some  chemical  reaction,  such  as  that  of  acids 
on  the  constituents  of  the  ore,  the  application  was  as- 
signed to  "Metallurgy";  where  the  separation  was 
purely  mechanical,  to  "Mills."  The  Hockley  patent 
was  referred  to  by  me  as  a  disclosure  of  the  well  known 
fact  that  finely-divided  gold  and  silver  will  float  on 
water,  illustrating  the  principle  of  surface-tension 
flotation.  There  were  many  patents  and  applications 
for  the  recovery  of  "float  gold"  in  the  class  of  "Amal- 
gamators," before  I  transferred  it  to  "Mills."  I  do 
not  recall  whether  or  not  this  patent  was  one  of  them. 
Some  patents  and  applications  for  the  recovery  of 
"float  gold,"  involving  electrochemical  treatment,  were 
retained  in  Division  3  when  I  established  the  present 
class  of  "Electrochemistry,"  which  has  a  sub-class, 
"Ores,"  and  the  line  between  Divisions  3  and  25,  on 
electrical  amalgamators  was  very  unsettled  at  the  time 
I  resigned. 
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The  Rouse  patent,  while  describing  a  method  of 
floating  mineral  as  a  froth  by  aeration,  does  not  speci- 
fy the  use  of  acid,  and  quite  likely  was  examined  in 
Division  25,  although  as  to  this  I  have  no  recollection 
or  knowledge. 

The  Hebron  and  Everson  patent  was  cited  by  me  as 
the  one  probably  referred  to  in  the  Cattermole,  Sulman 
&  Kirkpatrick-Picard  patent  788,247,  as  describing 
the  mechanical  flotation  of  mineral  by  particles  of 
wood  or  other  light  material.  It  was  quite  likely  ex- 
amined in  Division  25,  under  "Mills,"  although  I  do 
not  know  as  to  this. 

The  four  Elmore  patents  ofl'ered  in  evidence  relate 
to  the  flotation  of  mineral  by  oil  per  se,  rather  than 
gas.  I  cited  two  of  them  as  illustrations  of  the  pref- 
erential affinity  of  oil  for  mineral;  and  one.  No.  689,- 
070,  as  an  illustration  of  the  use  of  a  very  small 
amount  of  acid  to  increase  the  preferential  affinity 
of  oil  for  mineral,  this  being  especially  interesting  on 
account  of  the  fact  that  the  corresponding  British 
patent  was  the  basis  of  a  suit  against  the  present 
plaintiff  on  this  feature.  I  do  not  know  where  these 
Elmore  patents  are  classified,  but  the  flotation  pro- 
cesses described  therein  do  not  rely  on  aeration  or 
the  evolution  of  a  gas. 

X-Q.  30.  What  explanation  can  you  give  of  the 
phenomenon  of  the  preferential  affinity  of  oils  for  met- 
alliferous constituents  of  ores,  especially  sulfids? 

A.  I  take  it  that  this  is  a  matter  of  fact,  and  not 
of  theory.     It  is  a  phenomenon,    the    knowledge    of 
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which  is  supposed  to  date  back  at  least  as  far  as  Hero- 
dotus. 

X-Q.  31.  What  explanation  can  you  give  of  the 
action  of  acids  in  increasing  the  preferential  affinity 
of  oils  for  metalliferous  minerals  in  an  ore  pulp? 

A.  I  have  no  theory  to  account  for  this  action.  Pos- 
sibly the  acid  slightly  cleans  the  surface  of  the  sufid. 
Possibly  the  acid  itself  has  a  preferential  affinity  for 
the  gangue.  Acidulated  water  seems  to  displace  oil 
from  the  gangue,  when  mineral  is  present,  as  is  stated 
in  the  Everson  patent,  and  as  I  ascertained  by  ex- 
periments. 

X-Q.  32.  You  have  spoken  of  the  fact  that  bubbles 
of  air  or  gas  in  an  ore-pulp  attach  themselves  to 
greased  metalliferous  particles.  To  what  do  you  at- 
tribute this  phenomenon? 

A.     To  the  affinity  of  air  or  gas  for  grease. 

X-Q.  33.  When  you  say  that  the  function  of  the  air 
or  gas  bubbles  is  identical,  whether  they  be  shaken  or 
beaten  in,  injected  in  streams,  chemically  or  electp- 
lytically  generated  in  the  pulp,  produced  by  increasing 
and  then  diminishing  the  pressure  on  the  pulp  sur- 
face, produced  by  creating  a  partial  vacuum  over  the 
pulp  surface,  or  produced  by  boiling  the  pulp,  do  you 
mean  that  the  action  of  the  air  or  gas-bubbles  is  iden- 
tical in  all  these  cases? 

A.  I  do.  I  mean  that  the  same  amount  of  air  or 
gas,  distributed  in  the  same  way  in  contact  with  the 
same  amount,  kind  and  size  of  oiled  mineral  particles, 
will  have  precisely  the  same  flotative  effect,  whatever 
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the  source  of  said  air  or  gas,  and  however  it  be  in- 
troduced or  distributed.  I,  of  course,  do  not  mean  to 
say  that  the  same  amount  can  be  introduced  and  the 
same  distribution  effected  by  all  thes^  methods,  or 
that  air  could  be  ''chemically  or  electroe!^e*ically  gen- 
erated in  the  pulp,"  or  "produced  by  boiling  the  pulp." 

X-Q.  34.  Do  you  understand  this  phenomenon  to  be 
a  surface-tension  phenomenon? 

A.     To  a  certain  extent,  yes? 

X-Q.  35.    Please  explain  more  fully. 

A.  Froment,  in  his  patent  12,778,  of  1902,  speaks 
of  his  observation  that  when  natural  sulfids  are  re- 
duced to  powder  and  are  moistened  by  a  fatty  sub- 
stance, and  when  a  gas  of  any  kind  is  liberated  in  the 
mass,  the  bubbles  of  the  gas  become  covered  with  an 
envelope  of  sulfid.  He  refers  to  these  coated  bubbles 
as  "metallic  spherules."  He  also  speaks  of  the  fact 
that  the  metallic  spherules,  pressed  one  against  the 
other,  will  become  grouped  in  a  magma  clearly  separat- 
ed from  the  rest  of  the  liquid. 

The  production  and  existence  of  bubbles  is  a  phe- 
nomenon of  surface-tension,  and  the  relation  and 
form,  in  a  froth,  of  bubbles  pressed  together,  is  a  very 
complicated  matter,  the  mathematics  of  which  has 
been  considered  by  very  learned  men.  When  the 
mutual  relations  of  solids,  liquids  and  gases  are  in- 
volved, and  the  surface-tensions  between  them,  the 
question  becomes  an  extremely  difficult  one. 

X-Q.  Z6.  In  commenting  upon  the  Bradford  patent, 
in  which  there  is  a  disclosure  of  flotation  of  particles 
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on  water  by  reason  of  air-films,  you  refer  to  the 
greased  needle  flotation  phenomenon.  Are  these  two 
phenomena  attributable  to  the  same  cause,  and  if  so, 
what  is  it? 

A.  In  general,  yes,  specifically,  no.  The  Bradford 
patent  refers  to  the  flotation  of  unoiled  minerals, 
finely-divided,  I  have  referred  to  the  fact  that  when 
such  particles  are  coated  with  a  film  of  absorbed,  or 
adherent  air,  they  may  float  on  water,  because  not 
wetted,  or  only  slightly  wetted  thereby,  lying  on  the 
surface  of  the  water  as  on  an  actual  skin  or  thin  mem- 
brane, slightly  depressed  beneath  them.  A  film  of  oil 
or  grease  on  the  surface  of  a  sewing-needle  tends  to 
prevent  actual  contact  of  the  needle  with  water,  or  its 
wetting  with  water,  when  it  is  laid  gently  on  the  sur- 
face of  water,  and  thereby  to  bring  into  play  the  phe- 
nomenon of  support  by  surface-tension.  Doubtless  in 
this  case,  also,  there  is  a  film  of  air  surrounding  the 
film  of  oil  or  grease. 

X-Q.  ?>7.  In  your  discussion  of  the  Sulman  &  Pic- 
ard  patent  No.  793,808,  you  refer  to  the  Froment, 
Potter  and  Delprat  patents,  in  connection  with  a  state- 
ment as  to  "the  known  method  of  chemically  generat- 
ing a  gas  to  float  the  oiled  particles."  Do  Potter  and 
Delprat  deal  with  oiled  particles? 

A.  No.  My  reference  was  intended  to  be  to  the 
chemical  generation  of  a  gas,  for  the  purpose  of  float- 
ing oiled  particles,  by  the  reaction  of  acid  on  carbon- 
ates or  sulfids,  as  practiced  by  the  patentees  specified. 

X-Q.  38.      To  what  do  you  attribute  the  flotation 
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of  unoiled  particles  of  metalliferous  matter  in  an  ore- 
pulp,  as  disclosed  by  Potter  and  Delprat? 
A.     Delprat  says: 

"This  process  is  readily  carried  out  at  ordinary 
temperatures,  and  depends  upon  the  ore  particles 
being  attacked  by  the  acid  to  form  a  gas.  Each 
ore  particle  so  attacked  will  have  a  bubble  or  bub- 
bles of  gas  adhering  to  it,  by  means  of  which  it 
will  be  floated  and  can  be  skimmed  or  floated  off 
to  solution." 

Potter  says: 

"Heat  being  applied,  the  effect  of  the  acidulated 
solution  becomes  apparent  by  the  bubbling  up 
and  gathering  on  the  surface  of  the  fluid  of  the 
metallic  concentrates  in  the  form  of  a  pasty 
mass." 

Potter's  claim  3  says: 

"forming  a  suitable  solution  containing  sulfuric 
acid  to  react  on  the  soluble  sulfids  present  to 
form  bubbles  of  sulphuretted  hydrogen  on  the  ore 
particles  and  thereby  raise  them  to  the  surface." 

X-Q.  39.  I  assume,  therefore,  that  you  accept  the 
statements  of  these  patentees  and  endorse  them.  Are 
these  surface-tension  phenomena? 

A.  Necessarily  so,  since  solid  particles,  liquid  and 
bubbles  of  gas,  are  in  mutual  contact.  The  surface- 
tension  phenomena  are,  however,  much  more  compli- 
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cated  than  the  simple  flotation  of  a  single  aerated  or 
oiled  particle  lying  on  the  surface  of  the  liquid. 

X-Q.  40.  Now  dealing  with  the  attachment  of  a 
bubble  of  gas  to  a  particle  of  metalliferous  mineral  in 
the  body  of  an  ore-pulp,  is  this  a  surface-tension  phe- 
nomena ? 

A.     Yes. 

X-Q.  41.  In  the  case  of  the  Potter  and  Delprat 
processes,  do  you  understand  that  there  is  any  moving 
together,  followed  by  attachment,  of  the  bubble  of  gas 
and  the  mineral  particle? 

A.  If  I  understand  the  question,  no,  since  the  at- 
tached bubble  of  gas  is  generated  in  situ  by  the  reac- 
tion of  the  acid  on  the  particle  itself.  Of  course  some 
bubbles  of  the  gas  generated  might  shift  to  another 
particle  or  particles,  or  several  particles  might  adhere 
to  one  bubble. 

P.  1581,  L.  20,  insert   "  and  bubbles  of   air  or   gas  in  this 
body  of  ore  pulp  "  before,  "  what  " 

particles  and  bubbles. 

X-Q.  43.  What  would  be  necessary  in  order  to  bring 
about  an  interaction  between  the  oiled  metalliferous 
particles  and  the  bubbles  of  air  or  gas,  under  the  con- 
ditions stated  in  the  last  question? 

A.  Assuming  that  "interaction"  here  includes  adhe- 
sion, I  should  say  that  contact  between  the  oiled  par- 
ticles and  bubbles  would  be  the  first  essential. 

X-Q.  44.    In  your  description  of  experiment  No.  4  of 
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of  unoiled  particles  of  metalliferous  matter  in  an  ore- 
pulp,  as  disclosed  by  Potter  and  Delprat? 
A.     Delprat  says: 

"This  process  is  readily  carried  out  at  ordinary 
temperatures,  and  depends  upon  the  ore  particles 
being  attacked  by  the  acid  to  form  a  gas.  Each 
ore  particle  so  attacked  will  have  a  bubble  or  bub- 
bles of  gas  adhering  to  it,  by  means  of  which  it 
will  be  floated  and  can  be  skimmed  or  floated  off 
to  solution." 

Potter   says: 

"Heat  being  applied,  the  effect  of  the  acidulated 
solution  becomes  apparent  by  the  bubbling  up 
and  gathering  on  the  surface  of  the  fluid  of  the 
metallic    concentrates    in    the    form    of    a    pasty 


acid  to  react  on  the  soluble  sumas  present  lu 
form  bubbles  of  sulphuretted  hydrogen  on  the  ore 
particles  and  thereby  raise  them  to  the  surface." 

X-Q.  39.  I  assume,  therefore,  that  you  accept  the 
statements  of  these  patentees  and  endorse  them.  Are 
these  surface-tension  phenomena? 

A.  Necessarily  so,  since  solid  particles,  liquid  and 
bubbles  of  gas,  are  in  mutual  contact.  The  surface- 
tension  phenomena  are,  however,  much  more  compli 
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cated  than  the  simple  flotation  of  a  single  aerated  or 
oiled  particle  lying  on  the  surface  of  the  liquid. 

X-Q.  40.  Now  dealing  with  the  attachment  of  a 
bubble  of  gas  to  a  particle  of  metalliferous  mineral  in 
the  body  of  an  ore-pulp,  is  this  a  surface-tension  phe- 
nomena ? 

A.     Yes. 

X-Q.  41.  In  the  case  of  the  Potter  and  Delprat 
processes,  do  you  understand  that  there  is  any  moving 
together,  followed  by  attachment,  of  the  bubble  of  gas 
and  the  mineral  particle? 

A.  If  I  understand  the  question,  no,  since  the  at- 
tached bubble  of  gas  is  generated  in  situ  by  the  reac- 
tion of  the  acid  on  the  particle  itself.  Of  course  some 
bubbles  of  the  gas  generated  might  shift  to  another 
particle  or  particles,  or  several  particles  might  adhere 
to  one  bubble. 

X-Q.  42.  Now  assume  oiled  metalliferous  particles 
in  a  body  of  ore-pulp,y^what  action  takes  place? 

A.  The  question  is  too  vague  to  admit  of  a  definite 
answer,  since  it  does  not  state  the  relation  of  the  oiled 
particles  and  bubbles. 

X-Q.  43.  What  would  be  necessary  in  order  to  bring 
about  an  interaction  between  the  oiled  metalliferous 
particles  and  the  bubbles  of  air  or  gas,  under  the  con- 
ditions stated  in  the  last  question  ? 

A.  Assuming  that  "interaction"  here  includes  adhe- 
sion, I  should  say  that  contact  between  the  oiled  par- 
ticles and  bubbles  would  be  the  first  essential. 

X-Q.  44.   In  your  description  of  experiment  No.  4  of 
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your  seven  numbered  experiments  in  connection  with 
the  Froment  patent,  you  say  you  added  a  few  drops  of 
sulfuric  acid.  How  much  sulfuric  acid  did  you  add  and 
of  what  strength  ? 

A.    I  think  about  five  drops  of  concentrated  acid. 

X-Q.  45.  Did  you  make  any  measurements  that  would 
indicate  the  amount  of  these  five  drops  in  weight  or 
otherwise? 

A.  Only  by  counting  them  as  they  dropped  from  the 
burette  containing  the  acid. 

X-Q.  46.  You  also  say  that  the  mixture  was  gently 
heated.    To  what  temperature  was  it  heated? 

A.  It  was  heated  by  placing  it  in  the  warm  water 
running  from  the  spigot  at  the  sink.  I  did  not  take  the 
temperature  by  a  thermometer. 

X-Q.  47.  In  your  experiment  5,  you  say  you  added 
one  drop  of  olive  oil.  Can  you  give  the  weight  of  this 
drop  of  oil  or  otherwise  describe  it  so  that  the  experi- 
ment may  be  duplicated? 

A.  I  did  not  weigh  this  drop,  or  one  like  it.  The 
same  amount  can  be  obtained  by  dropping  the  oil  from 
a  burette  such  as  I  used  to  transfer  the  oil  from  its 
bottle  to  the  test  tube.  This  burette  was  one  of  the 
usual  kind,  having  a  cylindrical  bore  about  one  foot 
long,  designed  to  deliver  one  cubic  centimeter,  and 
graduated  in  tenths  of  a  cubic  centimeter. 

X-Q.  48.  In  your  experiment  6,  you  again  say  that 
the  "whole  was  gently  heated."  In  what  manner  and 
to  what  temperature  was  this  heating  accomplished? 

A.  By  warm  water  from  the  spigot,  as  before,  to  a 
temperature  not  measured  by  a  thermometer. 
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X-Q.  49.  Again,  in  experiment  7,  you  state  "a  few 
drops  of  sulfuric  acid."  How  many,  of  what  strength 
and  of  what  weight? 

A.  About  five  drops  of  concentrated  acid,  as  dehv- 
ered  by  the  ordinary  fifty  cc.  burette  having  a  glass 
stop-cock. 

X-0.  50.  Was  this  same  burette  used  for  dropping 
sulfuric  acid  wherever  used  in  these  seven  experiments? 

A.    Yes. 

X-Q.  51.  In  carrying  out  a  test  of  a  process  of  sep- 
aration alleged  by  you  to  correspond  to  that  of  the 
Kirby  patent,  No.  809,959,  you  say  you  agitated  the 
mixture  in  the  slide  machine  which  you  designate  the 
"Hyde  Slide  Machine."  At  what  speed  did  you  rotate 
the  agitator? 

A.    About  sixteen  hundred  revolutions  a  minute. 

X-Q.  52.    Did  you  measure  this  speed  of  rotation? 

A.  Yes.  That  is,  I  measured  the  speed  of  the  elec- 
tric motor  while  driving  it,  by  a  tachometer,  and  em- 
ployed pulleys  on  the  motor  and  agitator  shafts  of 
practically  the  same  diameter. 

X-Q.  53.  In  your  description  of  the  test  in  which  you 
allege  you  carried  out  the  process  of  the  Schwarz  pat- 
ents 807,501  and  807,503,  you  mention  agitation  but  do 
not  give  the  speed  of  rotation  of  the  agitator  shaft. 
What  was  this  speed? 

A.  The  same  as  before,  about  sixteen  hundred  revo- 
lutions per  minute. 

X-Q.  54.  Is  this  also  true  of  the  test  next  described 
by  you,  in  which  you  alleged  that  you  carried  out  the 
operations  of  the  Everson  patent  348,157? 
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A.    Yes. 

X-Q.  55.  In  your  description  of  tests  of  the  ap- 
paratus which  is  in  evidence  as  ''Defendant's  Exhibit 
Apparatus  of  Patent  No.  793,808,"  you  say  that  the 
coil  of  pipe  was  rapidly  rotated.  At  what  speed  was 
it  rotated? 

A.  I  ran  this  apparatus  both  in  Butte,  Montana,  and 
in  Washington,  D.  C,  in  each  case  driving  it  by  a  belt 
from  the  stepped  cone  of  an  engine  lathe.  I  shifted 
the  belt  from  step  to  step  until  I  obtained  as  high  a 
speed  as  possible,  without  the  belt  slipping  or  throwing 
off.  I  had  no  means  at  hand  at  either  place  for  meas- 
uring the  speed,  but  judge  that  it  was  several  hundred 
revolutions  per  minute. 

X-Q.  56.  In  certain  tests  described  by  you  as  under 
the  process  of  the  Froment  British  patent,  using  the 
"Hyde  Slide  Apparatus,"  you  speak  of  brief  agita- 
tion, but  do  not  give  the  period  of  agitation  or  the  speed 
of  rotation  of  the  agitator  shaft.  Please  supply  these 
particulars  as  nearly  as  possible? 

A.  In  general,  the  first  agitation  was  for  a  period  of 
thirty  seconds,  and  the  subsequent  agitations  about  ten 
to  twenty  seconds  each.  The  speed  of  the  agitator  was 
about  sixteen  hundred  revolutions  per  minute. 

X-Q.  57.  You  next  describe  tests  of  an  apparatus  in- 
troduced in  evidence  as  "Defendant's  Exhibit  Appa- 
ratus of  Patent  in  Suit,"  and  say  that  the  cone  mixer 
was  rapidly  rotated.    At  what  speed  was  it  rotated? 

A.  It  was  driven  by  the  same  electric  motor  as  that 
used  with  the  Hyde  slide  machine,  having  a  speed  of 
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sixteen  hundred  per  minute.  The  pulleys  on  the  shaft 
of  the  motor  and  cone  agitator  were  about  the  same 
size.  I  ran  the  cone  at  as  high  a  speed  as  I  could  with- 
out the  quarter-inch  round  leather  belt  slipping,  increas- 
ing the  tension  slightly  on  the  belt  as  the  agitator  ran 
more  heavily.  There  was  some  tendency  for  the  cone 
to  clog  with  ore,  and  also  for  ore  to  work  into  the  step 
at  the  lower  end  of  the  agitator  shaft  and  increase  the 
frictional  resistance.  This  step  ground  out  considerable 
in  use,  however,  so  that  the  shaft  did  not  bind  so  much 
in  the  later  work. 

X-Q.  58.  I  take  it  that  you  did  not  measure  the  speed 
of  rotation  during  this  test. 

A.  No,  not  that  of  the  cone  shaft.  I  could  not  keep 
the  tachometer  on  its  upper  end,  on  account  of  its  lat- 
eral vibration.  The  standard  carrying  the  bearings  for 
the  upper  end  of  the  shaft  was  not  sufficiently  inflexible 
to  hold  the  bearings  rigidly  in  place. 

X-Q.  59.  Did  you  measure  the  speed  of  the  motor 
while  it  was  subjected  to  the  load  of  the  work  of  rotat- 
ing  this  cone-agitator  during  the  agitation  for  ten  min- 
utes or  during  any  other  actual  use  of  this  apparatus? 

A.  Yes.  The  motor  which  I  used  in  my  laboratory 
was  a  single-phase  one  of  the  constant-speed  type.  I 
allowed  it  to  run  at  its  normal  speed,  sixteen  hundred 
revolutions  per  minute,  regardless  of  the  load,  decreas- 
ing the  tension  on  the  belt  if  necessary  to  enable  it  to 
keep  up  the  speed. 

Adjourned  until   Tuesday,    May   14,    1912,   ten 
A.  M.,  same  place. 
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Washington,  D.  C,  May  14,  1912. 

Met  pursuant  to  adjournment.  Present,  counsel 
as  before. 

Cross-examintion   of    Eugene    A.    Byrnes    con- 
tinued. 
X-Q.  60.    You.  have  made  the  positive  statement  that 
the  slide  machine  used  by  you  in  your  tests  was  "de* 
signed  in  part  by  the  defendant."     What  is  the  source 
of  your  knowledge  of  this  fact? 
A.    The  defendant. 

By  Mr.  Williams  :  Notice  is  given  of  a  motion 
to  strike  out  the  part  above  quoted  of  the  answer 
to  question  4  as  hearsay  and  incompetent. 

X-Q.  61.  You  have  introduced  into  this  record  for 
the  first  time  the  name  of  the  Black  Rock  mine  of  the 
Butte  &  Superior  Copper  Company,  and  have  appar- 
ently confined  your  investigations  and  tests  relative  to 
the  ores  used  by  defendant  to  this  mine  and  its  product. 
Please  state  your  reason  for  doing  so. 

A.  The  alleged  infringement,  as  I  understand  it,  is 
the  use  of  the  process  in  suit  for  the  treatment  of  the 
ore  from  this  mine.  I  was  therefore  especially  inter- 
ested in  determining  whether  the  processes  of  the  prior 
art  were  adapted  for  the  treatment  of  this  ore,  which 
I  found  to  be  the  case.  Furthermore,  this  ore  is  one 
which  I  should  a  priori  judge  to  be  a  proper  one  for 
treatment  by  the  various  oil-gas  flotation  processes  set 
forth  in  the  prior  art,  since  its  important  metalliferous 
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constituent,  to  the  extent  of  thirty  per  cent.,  is  zinc  sul- 
fid,  and  since  it  invariably  contains  a  carbonate  easily 
decomposable  by  sulfuric  acid  to  evolve  a  gas. 

X-Q.  62.  In  your  answer  to  Q.  23  you  say  that  you 
do  not  know  of  any  oil-gas  flotation  process  for  the 
separation  of  minerals  ever  having  been  commercially 
operated  in  this  country,  other  than  the  operation  of 
the  defendant,  Mr.  Hyde.  Please  explain  what  you  in- 
tended to  include  by  "oil-gas  flotation  process."  You 
will  note  that  I  have  combined  the  question  and  answer 
referred  to  in  my  question. 

A.  By  the  expression  *'oil-gas  flotation  process,"  I 
understood  a  process  for  the  flotation  of  the  metallif- 
erous constituents  in  ore,  based  upon  the  preferential 
affinity  of  oil  for  this  constituent  and  of  gas  for  the  oil, 
that  is,  one  in  which  the  mineral  particles  are  oiled  and 
are  then  floated  by  attached  bubbles  or  films  of  air  or 
gas. 

X-0.  63.  What  patents  referred  to  by  you  did  you 
intend  to  include  within  this  definitive  term? 

A.  My  answer  in  question  did  not  relate  to  the  prior 
art  as  set  forth  in  the  patents  cited  in  my  answer  to 
Q.  4,  but  to  the  commercial  operation  of  a  process  of 
this  type. 

X-Q.  64.    Described  in  what  patents? 

A.  , Whether  described  in  any  patent,  or  in  none. 

X-Q.  65.  What  patenfereferred  to  by  you  describe  oil- 
gas  flotation  processes? 

A.  I  should  say  that  the  following  patents  referred 
to  by  me  describe  oil-gas  flotation  processes,  that  is, 
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processes  in  which  the  mineral  particles  are  oiled  and 
then  floated  by  attached  bubbles  or  films  of  air  or  gas: 

348,157,  to  Everson. 

736,381,  to  Glogner. 

745,960,  to  Good. 

788,247,  to  Cattermole  &  Kirkpatrick-Picard. 

793,808,  to  Sulman  &  Kirkpatrick-Picard. 

807,501,  to  Schwarz. 

807,503,  to  Schwarz. 

809,959,  to  Kirby. 

838,626,  to  Kirby. 

British  12,778  of  1902  to  Froment. 

Furthermore,  as  I  have  heretofore  stated,  the  amounts 
of  oil  specified  in  the  Cattermole  patent  777,272)  and  in 
the  patent  in  suit  overlap  each  other,  or  may  be  the  same 
as  applied  to  many  ores,  and  since  precisely  the  same 
cone  agitator  is  used  in  both,  the  two  processes  may  be- 
come identical.  In  other  words,  while  Cattermole  de- 
scribes his  process  as  one  of  agglomerating  the  oiled 
mineral  particles  into  heavy  granules  which  sink,  and 
while  the  patentees  in  suit  describe  their  process  as  one 
of  aerating  and  floating  oiled  mineral  particles,  it  is  ob- 
vious that  when  the  same  amount  of  oil  is  used  on  the 
same  ore,  with  the  same  agitator,  the  same  conditions 
will  give  the  same  result  in  both  cases,  so  that  the  Cat- 
termole process  will  float  the  same  amount  of  mineral 
as  the  process  in  suit.  And  in  view  of  my  experiments 
in  which  I  used  amounts  of  various  oils  as  great  or 
greater  than  the  percentages  specified  by  Cattermole, 
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when  based  on  the  weight  of  metalliferous  mineral  mat- 
ter present  in  the  "Black  Rock"  ore,  with  a  more  efficient' 
agitator  than  that  shown  by  Cattermole  and  adopted  by 
the  patentees  in  suit,  and  obtained  a  very  high  recovery 
by  aeration  and  flotation  of  the  oiled  mineral,  I  should 
say  that  the  process  of  this  Cattermole  patent  itself,  at 
least  as  applied  to  the  "Black  Rock"  ore  and  with  the 
kinds  of  oil  used  by  me,  is  one  of  oil-gas  flotation.  And 
this  opinion  would  equally  apply  to  the  process  of  the 
Cattermole,  Sulman  &  Kirkpatrick-Picard  patent  777 y- 
274. 

X-0.  66.  Do  you  know  of  any  commercial  use  in  the 
United  States  of  the  treatment  of  ores  of  the  processes 
disclosed  in  any  of  the  patents  referred  to  by  you  in 
your  testimony  and  not  included  in  the  answer  which 
you  have  just  given  ? 

A.  I  think  the  processes  of  the  Elmore  patents  676,- 
679  and  689,070,  have  been  commercially  tested  in  this 
country,  though  I  cannot  say  positively  as  to  this.  I  am 
quite  sure  that  processes  of  the  type  described  in  the 
Delprat  patent  735,071  and  Potter  patent  746,145  have 
been  used  in  this  country,  although  I  do  not  just  now 
recall  where  or  to  what  extent,  aside  from  the  method  of 
this  type  used  by  my  own  client,  heretofore  referred  to. 
I  think  the  process  of  the  Kirby  patents  809,959  and 
838,626  has  been  operated  in  this  country  or  in  Canada ; 
but  whether  or  not  to  an  extent  which  would  be  termed 
"commercial"  I  do  not  know,  and  this  is  an  impression 
rather  than  a  definite  recollection. 

In  this  answer,  and  that  to  X-Q.  65,  I  of  course  do 
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not  include  the  process  patented  to  the  defendant,  and 
^in  use  by  him  at  Basin,  Montana. 

X-Q.  67.  Do  you  know  of  any  present  use  in  the 
United  States,  commercially,  in  the  treatment  of  ores,  of 
the  processes  of  the  Elmore,  Delprat,  Potter  or  Kirby 
patents  ? 

A.  I  have  at  present  no  positive  recollection  as  to 
such  use. 

X-Q.  68.  In  describing  the  defendant's  apparatus  as 
examined  and  tested  by  you  at  Basin,  Montana,  during 
April  of  the  present  year,  you  say  that  the  pulp  is  de- 
livered through  an  iron  pipe  from  the  third  agitation 
vessel  of  the  first  cell  to  the  flotation-box.  Please  de- 
scribe this  iron  pipe  as  to  internal  diameter,  length  and 
position. 

A.  This  pipe  was  of  wrought  iron,  in  three  pieces 
joined  by  two  ells.  I  did  not  measure  its  internal  di- 
ameter, but  judge  that  it  was  about  4  inches.  It  extend- 
ed from  the  end  of  the  third  agitation  vessel  horizontal- 
ly outward  perhaps  2  feet,  where  it  was  united  by  an  ell 
at  right  angles  to  another  horizontal  piece  extending 
forward  a  few  feet  to  the  side  of  the  flotation-box.  The 
end  of  this  latter  piece  was  united  by  an  ell  to  a  third 
horizontal  piece  extending  at  right  angles  to  the  second 
and  into  and  through  the  side  of  the  flotation-box,  near 
its  top  and  back,  as  viewed  from  the  platform  extend- 
ing along  the  front  of  this  box. 

X-Q.  69.  At  what  part  of  the  agitation  vessel  did  this 
pipe  emerge  therefrom? 

A.  From  the  end  near  the  bottom,  just  above  the  floor 
of  the  vessel. 
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X-Q.  70.  Was  a  similar  pipe  used  for  connecting  each 
of  the  other  flotation-boxes  with  its  agitation  vessel? 

A.    Yes. 

X-Q.  71.  Please  describe  the  construction  of  the  flota- 
tion-box which  was  present  in  this  apparatus. 

A.  This  box  had  vertical  rear  and  side  walls.  Its 
front  wall  inclined  outward  and  upward  at  an  angle  of 
about  30°  to  the  rear  wall,  which  it  nearly  joined  at  the 
bottom.  It  was  built  of  heavy  plank,  was  entirely  open 
at  the  top,  and  had  at  its  front  edge,  adjacent  to  the  plat- 
form, a  depressed  portion  or  lip,  over  which  the  froth 
with  some  water  was  discharged  into  the  launder  just 
below. 

X-Q.  72.  You  say  that  the  level  of  the  water  in  the 
first  flotation-box  can  be  regulated  by  a  valve.  Where 
is  this  valve  located  and  how  did  it  effect  this  regula- 
tion? 

A.  A  large  iron  pipe,  probably  4  inches  in  internal 
diameter,  extended  laterally  and  thence  upwardly  from 
the  lower  end  of  the  flotation-box,  delivering  into  the 
agitation  vessel,  or  first  agitation  vessel,  of  the  next 
"cell."  In  the  lower  horizontal  portion  of  this  pipe  was 
a  revoluble  through-plug,  from  which  an  operating 
shaft  extended  upward  to  a  point  near  the  top  of  the 
flotation-box,  where  it  had  a  handle.  By  turning  this 
plug  or  cock  the  outflow  through  the  pipe  could  be  regu- 
lated. However,  as  the  floors  of  the  agitation  vessels 
were  at  a  higher  level  than  the  surface  of  the  water  in 
the  flotation-boxes,  it  was  necessary  to  lift  the  pulp  dis- 
charged from  the  bottom  of  each  flotation-box  to  the 
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next  vessel.  For  this  purpose  a  stream  of  compressed 
air,  regulated  by  a  valve,  was  admitted  to  this  pipe  at 
the  union  of  its  horizontal  and  vertical  portions.  In- 
creasing the  supply  of  air  increased  the  rate  of  dis- 
charge from  the  flotation-box,  and  correspondingly  low- 
ered the  level  therein. 

X-Q.  73.  At  what  part  of  the  first  agitation  vessel  of 
the  next  cell  did  this  pipe  enter  it? 

A.    The  side,  a  short  distance  above  the  bottom. 

X-Q.  74.  Near  the  middle  or  near  an  end  of  the  side? 

A.    I  think  near  the  middle. 

X-Q.  75.  Does  the  description  which  you  have  given 
of  the  connection  from  the  bottom  of  a  flotation-box  to 
the  first  agitation  vessel  of  the  next  cell  apply  equally  to 
all  of  the  connections  of  this  character  in  this  appar- 
atus? 

A.    Yes. 

X-Q.  76.  You  have  described  the  agitator  as  having 
four  radial  stirring  arms.  Did  these  arms  have  inclined 
faces,  as  shown  in  the  Hyde  patent  No.  1,022,085,  or 
vertical  faces,  as  in  "Defendant's  Exhibit  Slide  Ma- 
chine"? 

A.    Vertical  faces. 

X-Q.  77.  In  describing  your  first  test  with  cotton- 
seed oil  in  this  apparatus,  you  say  you  ran  the  cotton- 
seed oil  into  the  agitator  at  about  three  times  the  rate  of 
speed  which  was  customary  with  the  red  oil.  How  did 
you  determine  that  this  was  the  rate  of  feed  ? 

A.    By  measuring  the  two  rates. 

X-Q.  78.    And  how  did  you  measure  them? 

A.    By  noting  the  amount  discharged  into  a  glass  cyl- 
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inder  graduated  in  cubic  centimeters,  in  a  noted  time, 
fifteen  or  thirty  seconds. 

X-Q.  79.  What  did  you  thus  determine  as  the  rate  of 
speed  in  each  instance? 

A.  While  I  can  hardly  say  that  there  is  any  ''normal" 
rate  of  feed  for  the  red  oil,  I  did  determine  this  rate  on 
different  occasions,  finding  it  to  be,  in  one  test,  about 
100  cubic  centimeters  per  minute,  and  in  another  about 
120.  In  using  cotton-seed  oil,  I  first  ran  at  300  cubic 
centimeters  per  minute,  which  I  denominated  "three 
times  the  rate  of  feed  which  was  customary  with  the  red 
oil."  I  afterward  ran  with  the  valve  open  to  its  full 
limit,  then  discharging  735  cubic  centimeters  per  min- 
ute, to  which  I  added,  in  a  separate  stream,  30  cubic 
centimeters  of  red  oil  per  minute. 

X-Q.  80.  Did  you  measure  the  rate  of  feed  or  the 
state  of  dilution  of  the  pulp  which  was  fed  to  the  first 
agitation  vessel  ? 

A.    No. 

X-Q.  81.  Did  you  measure  the  amount  of  concen- 
trates or  the  amount  of  tailings  discharged  from  the 
apparatus  in  any  given  time? 

A.  No.  Both  the  feed  of  pulp  and  discharge  of 
froths  and  tailings  was  quite  variable,  necessitating  con- 
stant regulation  of  conditions.  The  operations  being 
continuous,  I  did  not  attempt  to  interrupt  them  to  de- 
termine if  there  was  any  average  rate  of  supply  or  dis- 
charge of  froths  and  tailings, 

X-Q.  82.  What  would  be  your  estimate  of  the  hourly 
or  daily  capacity  of  the  appartatus  expressed  in  any 
terms? 
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A.    I  could  not  give  even  an  approximate  figure. 

X-Q.  83.  What  were  the  general  dimensions  of  each 
agitation  vessel  ? 

A.  Inside  measurements,  about  28  inches  square  and 
four  feet  deep. 

X-Q.  84.  What  were  the  general  dimensions  of  each 
flotation  box? 

A.  About  three  feet  wide,  five  feet  from  front  to 
rear  at  the  top,  and  seven  feet  deep. 

X-Q.  85.  Please  describe  the  connection  from  the 
third  flotation  box  of  the  cleaner  to  the  first  agitator 
of  the  second  cell  of  the  rougher? 

A.  The  tailings  were  lifted  through  a  vertical  iron 
pipe,  by  a  centrifugal  pump,  to  a  point  at  such  height 
that  they  could  be  run  by  a  launder  into  the  agitation 
vessel. 

X-Q.  86.  Where  did  this  launder  enter  the  agitation 
vessel  ? 

A.    It  discharged  into  its  open  top. 

X-Q.  87.  Did  you  measure  the  speed  of  rotation  of 
the  agitator  blade  of  this  apparatus? 

A.    No. 

X-Q.  88.  You  are  familiar,  are  you  not,  with  a  pub- 
lication in  the  Engineering  &  Mining  Journal,  of  No- 
vember 15,  1890,  relative  to  the  Everson  process? 

A.  Yes,  assuming  that  you  refer  to  the  article  on 
page  581. 

Cross-examination  closed. 

Eugene  A.  Byrnes. 
Deposition  closed. 
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It  is  stipulated  and  agreed  that  the  further  taking  of 
testimony  upon  behalf  of  defendant  may  be  and  is  ad- 
journed to  such  time  and  place  and  before  such  exami- 
ner as  the  court  may  direct  or  as  counsel  herein  might 
agree  upon. 


United  States  District  Court,  Districtof  Montana. 

Minerals  Separation,  Limited,  and  Alinerals^ 
Separation  American  Syndicate,  Limited,  I 

Complainants,  In  Equity. 

vs.  iNo.  1076. 

James  M.  Hyde, 

Defendant., 

District  of  Columbia,  City  of  Washington,  ss. 

I,  Joseph  H.  Blackwood,  a  Notary  Public,  Special 
Examiner  by  consent  of  counsel  in  the  above-entitled 
cause,  hereby  certify  that  the  foregoing  depositions  of 
James  M.  Hyde  and  Eugene  A.  Byrnes  were  taken  be- 
fore me  directly  on  the  typewriter  after  the  witnesses 
had  been  duly  sworn  to  testify  the  truth,  the  whole 
truth  and  nothing  but  the  truth,  and  when  completed 
were  read  over  by  the  said  witnesses  and  signed  by 
them  in  my  presence;  that  the  said  depositions  were 
taken,  pursuant  to  notice  and  agreement  between  coun- 
sel, at  the  offices  of  Byrnes,  Townsend  &  Brickenstein, 
918  F  St.,  N.  W.,  Washington,  D.  C,  commencing  on 
Wednesday,  April  24,   1912,  and  continuing  on  April 
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25th,  26th,  29th,  May  1st,  2nd,  3rd,  6th,  8th,  9th,  10th, 
13th  and  14th;  that  the  complainants  were  represented 
by  Henry  D.  Williams  and  the  defendant  was  repre- 
sented by  J.  Bruce  Kremer  and  Walter  A.  Scott;  that 
the  several  exhibits  therein  cited  were  offered  in  evi- 
dence and  were  marked  as  therein  noted;  that  I  am  not 
of  counsel  for  either  party  to  this  cause,  nor  related  by 
blood  or  marriage  to  any  member  of  either  of  the  com- 
plainant corporations  or  the  defendant,  and  that  I  am 
not  interested  directly  or  indirectly  in  the  matter  in 
controversy. 

In  testimony  whereof  I  have  hereunto  set  my  hand 
this  1st  day  of  June,  1912. 

Joseph  H.  Blackwood, 
Notary  Public,  District  of  Columbia. 
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Order. 

At  a  Stated  Term  of  the  United  States  District  Court 
in  and  for  the  District  of  Montana,  held  at  the  Court 
House  in  Butte,  Montana,  this  6th  day  of  July,  1912. 

Present:   Hon.  George  M.  Bourquin,  Judge. 

Minerals  Separation,  Limited,  and  Min- 
erals Separation  American  Syndicate, 
Limited,  Ir    p     - 

Complainants  \         ^     ^' 
vs.  I       No.  1076, 

James  M.  Hyde, 

Defendant. 

Order. 

On  motion  of  defendant,  and  on  reading  and  filing  the 
stipulation  hereto  annexed,  and  with  the  consent  of  the 
complainants,  it  is 

Ordered,  that  a  commission  be  issued  in  this  cause 
out  of  this  Court,  directed  to  Joseph  Phillips  Crawley, 
of  9  Bishopsgate,  London,  England,  a  Notary  Public, 
residing  in  London,  England,  to  examine  the  following 
named  persons  under  oath  as  witnesses  herein,  viz.: 

Henry  Livingstone  Sulman,  Hugh  Fitzalis  Kirkpat- 
rick-Picard,  John  Ballot,  D.  P.  Mitchell,  Francis  E.  El- 
more, Alexander  S.  Elmore,  Herbert  C.  Hoover,  Theo- 
dore J.  Hoover,  and  such  other  witnesses  as  defendant 
shall  desire  to  examine.    It  is  further 

Ordered,  that  the  examination  above  provided  for 
shall  take  place  during  the  months  of  August  and  Sep- 
tember, in  the  year  1912.    It  is  further 
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Ordered,  that  either  party  to  this  action  may  exam- 
ine not  only  the  witnesses  herein  named,  but  any  3ther 
witnesses  that  either  party  may  desire  to  examine  in 
Great  Britain;  provided,  however,  that  the  names  of 
said  witnesses  and  their  places  of  residence  shall  be 
given  to  counsel  for  the  opposing  party  in  England  not 
less  than  two  days  prior  to  the  examination  of  each  of 
such  witnesses,  and  provided  further  that  the  examina- 
tion of  witnesses  in  behalf  of  defendant  shall  be  first 
completed  and  closed  and  defendant's  testimony  closed, 
and  that  thereafter  complainants  may  examine  either  of 
the  said  witnesses  or  other  witnesses  in  rebuttal  of  de- 
fendant's testimony  taken  in  the  United  States  or  under 
the  commission.     It  is  further 

Ordered,  that  counsel  for  each  of  the  parties  hereto 
shall  give  notice  to  opposing  counsel,  before  the  taking 
of  depositions  under  this  order  shall  be  commenced,  of 
his  address  in  London,  and  delivery  of  notices  herein 
provided  for  at  such  address  shall  constitute  sufficient 
service  thereof.    It  is  further 

Ordered,  that,  all  directions  herein  contained  as  to 
time,  place,  order  and  manner  of  examination  of  said 
witnesses,  may  be  changed  or  modified  by  written  con- 
sent of  counsel  for  the  respective  parties,  and  that  by 
written  consent  of  counsel  the  exarnination  of  said  wit- 
nesses may  be  conducted  by  and  before  a  Notary  Public 
or  other  official  authorized  to  administer  oaths  other 
than  the  Commissioner  herein  particularly  designated. 
It  is  further 

Ordered,  that  the  examination  of  all  witnesses  under 
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this  commission  shall  be  oral,  or  taken  by  question  and 
answer  in  the  usual  manner  of  taking  oral  depositions 
by  examination,  cross-examination,  and  re-direct  exam- 
ination; that  the  testimony  given  under  such  examina- 
tion shall  be  reduced  to  writing,  signed  by  the  witnesses 
and  certified  by  the  Commissioner,  and  by  him  trans- 
mitted by  mail  to  the  clerk  of  this  court  at  the  City  of 
Helena,  Montana,  unless  otherwise  mutually  agreed 
upon  by  said  counsel  for  both  parties.    It  is  further 

Ordered,  that  all  testimony  taken  under  the  commis- 
sion provided  for  herein  shall  be  taken  subject  to  all 
legal  objections  at  the  trial  of  this  action. 

George  M.  Bourquin, 
Judge  of  the  District  Court  for 
the  District  of  Montana. 
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Stipulation. 
United  States  District  Court,  District  of  Montana. 


Minerals  Separation,  Limited,  and  Min-' 
erals  Separation  American  Syndicate, 
Limited,  [In  Equity. 

Complainants, 


vs. 


No.  1076. 


James  M.  Hyde, 

Defendant,  i 

Stipulation. 

It  appearing  that  the  defendant  wishes  to  examine  on 
open  commission,  at  London,  England,  the  witnesses 
whose  names  are  stated  in  the  preceding  proposed  or- 
der, and  such  other  witnesses  as  defendant  shall  desire 
to  examine,  with  the  expectation  of  proving,  particular- 
ly, the  following  facts: 

1.  That  the  patent  in  suit  does  not  disclose  anything 
that  was  not  well  known  to  the  public  long  prior  to  the 
date  of  said  patent. 

2.  That  the  patent  in  suit  does  not  set  forth  an  oper- 
ative process,  or  one  that  has  ever  been  of  commercial 
utility. 

3.  That  such  commercial  operations  as  have  been 
conducted  by  the  complainants  have  not  been  in  accord- 
ance with  the  process  set  forth  in  the  patent  in  suit. 

4.  That  the  patent  in  suit  is  deceptive  and  void  un- 
der the  provisions  of  R.  S.,  Section  4920. 

5.  That  the  defendant  was  not,  while  in  the  employ 
of  Minerals  Separation,  Limited,  one  of  the  complain- 
ants, instructed  by  the  joint  patentees  or  by  other  en- 
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gineers  and  experts  in  the  employ  of  said  Alinerals  Sep- 
aration, Limited,  in  technical  details  and  particulars  as 
to  the  patent  in  suit  and  the  installation  and  use  of  the 
process  of  ore  concentration  set  forth  therein. 

6.  That  the  three  joint  patentees  are  not  the  original 
and  joint  inventors  of  anything  set  forth  and  claimed  in 
the  patent  in  suit. 

And  it  also  appearing  that  the  complainants  desire  to 
examine  witnesses  in  London  in  rebuttal  of  defendant's 
testimony  as  heretofore  taken  in  the  United  States,  or  as 
it  may  be  brought  out  under  this  commission  in  the  tes- 
timony taken  in  London; 

And  it  also  appearing  that  the  witnesses  named,  and 
others  who  may  be  able  to  testify  relative  to  the  alleged 
facts  as  above  and  in  rebuttal,  cannot  be  examined  in 
the  United  States,  and  that  the  facts  which  defendant 
expects  to  prove  in  support  of  his  defense,  and  that  the 
facts  which  complainants  expect  to  prove  in  rebuttal 
thereof,  cannot  be  adequately  or  completely  proved  by 
witnesses  within  the  United  States ; 

It  is  hereby  stipulated,  consented  and  agreed  by  and 
between  counsel  for  the  respective  parties  that  the  pre- 
ceding order  may  be  entered  and  filed  and  a  commission 
be  issued  pursuant  thereto. 

McCONNELL  &   McCoNNELL, 

Solicitors  for  -Complainants. 
Kremer,  Sanders  &  Kremer, 

Solicitors  for  Defendant. 
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United  States  District  Court,  Districtof  Montana. 

Minerals  Separation,  Limited,  and  Minerals\ 
Separation  American  Syndicate,  Limited,  I 

Complainant,!  In  Equity. 

'^^'  (No.   1076. 

James  M.  Hyde,  | 

Defendant.} 

Depositions  of  witnesses  in  behalf  of  defendant  in  the 
above-entitled  suit,  taken  pursuant  to  a  commission  is- 
sued out  of  the  above-entitled  court  July  6,  1912,  before 
Joseph  Phillips  Crawley,  of  9,  Bishopsgate,  London, 
England,  a  Notary  Public  and  the  Commissioner  named 
in  said  commission,  at  the  office  of  Boult,  Wade  &  Ten- 
nant,  112,  Hatton  Garden,  Holborn  Circus,  London,  E. 
C,  commencing  this  6th  day  of  August,  1912,  at  12 
o'clock  noon. 

Present:  Walter  A.  Scott,  Esq.,  counsel  for  defend- 
ant; Henry  D.  Williams,  Esq.,  counsel  for  complainants. 


HENRY  LIVINGSTONE  SULMAN,  a  witness  pro- 
duced on  behalf  of  defendant,  having  been  duly  cau- 
tioned and  sworn,  testifies  as  follows: 

Direct  Examination  by  Mr.  Scott. 

Q.  1.  What  is  your  name,  age,  residence  and  occupa- 
tion? 

A.  Henry  Livingstone  Sulman;  age  51 ;  residence  31, 
The  Avenue,  Brondesbury  Park,  London,  N.  W. ;  I  am 


Butte  &  Superior  Mining  Company.         1603 

Deposition  of  Henry  L.   Sulman. 

by  profession  a  consulting  metallurgist  and  assayer,  and 
my  place  of  business  is  Sulman  &  Picard,  44,  London 
Wall,  London,  E.  C.  - 

Q.  2.  Are  you  the  Henry  Livingstone  Sulman  named 
as  one  of  the  grantees  of  the  United  States  letters  patent 
No.  835,120  involved  in  this  suit? 

A.    I  am. 

Q.  3.  Will  you  please  state  when  you  first  learned  of 
the  use  of  oil  or  fatty  matter  as  a  means  of  separating 
part  of  the  constituents  of  an  ore  by  flotation? 

A.  I  first  learned  of  the  use  of  oil  to  separate  parti- 
cles of  mineral  of  an  ore  by  flotation  due  to  the  buoyan- 
cy of  oil  in  about  June,  1894, 

Q.  4.  Will  you  state  when  you  first  learned  of  the  use 
of  oil  or  fatty  matter  in  connection  with  the  supplemen- 
tal action  of  a  gas  as  a  means  of  floating  parts  of  the 
constituents  of  an  ore,  the  ore  being  suspended  in  water 
as  a  pulp? 

A.  I  first  learned  of  the  concomitant  use  of  a  gas 
with  an  oily  substance  and  as  an  essential  concomitant 
to  flotation  about  July,  1903.  In  this  answer  I  do  not  re- 
fer to  the  more  or  less  accidental  presence  of  some  air 
bubbles  in  the  Elmore  oil  buoyancy  process;  but  prior 
to  this  I  had  noticed  the  tendency  of  oiled  mineral  to 
float  at  a  water  surface  or  when  brought  into  contact 
with  bubbles  of  air  during  the  prosecution  of  researches 
into  the  Cattermole  process. 

Q.  5.  Will  you  describe  somewhat  in  detail  the  process 
in  which  gas  and  an  oily  substance  were  concomitantly 
used  as  referred  to  in  your  last  answer? 
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A.  In  carrying  out  the  Cattermole  process  wherein 
the  metallic  constituents  are  formed  into  granules  in  an 
aqueous  pulp  by  means  of  oil,  these  granules  being  of 
sensible  size  can  be  separated  from  the  gangue  material 
of  lower  specific  gravity  in  a  water  upcast.  It  was  no- 
ticed under  certain  conditions  that  if  t^  air  bubbles 
were  introduced  by  accident  into  such  upcast  they  would 
tend  to  float  up  some  of  the  granules  and  also  some  of 
the  insuf^ciently  oiled  mineral  to  the  top  of  the  upcast 
where  they  were  lost  by  being  carried  away  with  the 
gangue.  This  was  always  regarded  by  us  during  the 
first  stage  of  the  Cattermole  process  development  as  a 
disadvantage  to  that  process  and  means  were  taken  sub- 
sequently to  again  sink  any  metallic  portions  so  floated. 

Q.  6.  I  understand  from  your  answer  to  question  4 
that  about  July,  1903,  you  had  learned  oi  the  intentional 
use  of  a  gas  with  an  oily  substance  to  produce  flotation. 
If  I  am  correct  in  this  will  you  describe  the  process  so 
referred  to? 

A.  A  pulp  of  the  ore  containing  the  mineral  which  it 
was  desired  to  separate  was  mixed  with  a  small  quantity 
of  oil  insufficient  to  float  the  mineral  by  the  buoyancy  of 
the  oil  alone  and  mixed  sufficiently  to  ensure  the  attach- 
ment of  small  quantities  of  oil  to  the  mineral.  A  gas 
was  then  liberated  in  or  generated  in  the  pulp  so  pre- 
pared and  it  was  found  that  such  gas  had  a  tendency  to 
attach  itself  to  the  oiled  particles.  If  air  were  used  this 
was  liberated  by  blowing  a  stream  of  bubbles  through 
the  mixture  in  several  ways,  and  if  a  gas  other  than  air 
were  employed  this  was  generated  in  the  liquor  by  chem- 
ical reactions  or  by  electrolysis. 


Butte  &  Superior  Mininy  Company.         1605 
Deposition  of  Henry  L.   Sulman. 

Q.  7.  Where  did  you  see  this  process  operated? 

A.  This  process  was  devised  in  the  laboratory  of  my 
firm  at  44  London  Wall.  It  was  only  experimentally 
tried  on  a  small  scale  there. 

Q.  8.  By  whom  was  this  process  originated? 

A.  By  Mr.  Picard  and  myself  and  at  a  later  date  Mr. 
Cattermole  co-operated  with  us  in  a  further  develop- 
ment. 

Q.  9.  Was  this  the  first  process  of  which  you  learned 
in  which  the  joint  action  of  oily  matter  and  a  gas  were 
utilized  for  the  purpose  of  floating  part  of  the  constitu- 
ents of  an  ore? 

A.  That  is  my  memory  of  the  first  time  that  I  learned 
of  the  essential  use  of  a  gas  towards  flotation  of  oiled 
mineral,  although  I  subsequently  found  this  knowledge 
had  been  antedated  by  Mr.  Froment. 

Q,  10.  And  about  when,  if  you  remember,  did  you 
learn  that  Mr.  Froment  had  practiced  such  a  process? 

A.  I  learned  of  the  Froment  process  from  the  ab- 
stract of  a  patent  which  was  published  in  the  Journal  of 
the  Society  of  Chemical  Industry  which  I  saw  in  August, 
1903. 

Q.  11.  Did  you  ever  yourself  operate  or  see  others 
operate  Mr.  Froment's  process  to  which  you  have  re- 
ferred? 

A.  I  have  only  seen  the  Froment  process  operated 
and  have  only  operated  it  myself  on  a  small  scale  in  the 
laboratory  or  works  laboratory.  My  experiments  on  the 
Froment  process  were  confined  to  test  tubes,  bottles  or 
somewhat  larger  vessels.    A  somewhat  larger  apparatus 
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was  obtained  from  Mr.  Froment  at  a  later  date,  but  I 
never  saw  this  effectively  worked.  Efforts  were  made  to 
work  this  apparatus  but  with  no  successful  result. 

Q.  12.  Will  you  state  what  the  somewhat  larger  ves- 
sels were? 

A.  They  were  glass  vessels,  cylinders  and  such  shaped 
vessels  as  were  at  that  time  used  by  us  in  the  Cattermole 
process  and  might  have  had  a  capacity  of  1  to  2  litres. 

Q.  13.  Will  you  describe  somewhat  in  detail  the  pro- 
cedure followed  in  operating  the  Froment  process  with 
bottles,  test  tubes  and  the  larger  vessels  to  which  you 
have  referred? 

A.  We  made  our  experiments  by  following  the  in- 
structions given  in  Froment's  British  specification.  We 
added  the  ore  to  a  liquid,  water,  to  form  a  pulp  (  freely 
flowing  pulp),  and  also  added  to  this  a  substance  capable 
of  being  decomposed  by  a  dilute  acid  for  the  purpose  of 
generating  a  gas ;  such,  for  example,  as  calcite,  whiting, 
or  carbonate  of  soda.  A  quantity  of  oil}-  matter  suffi- 
cient to  form  a  thin  layer  was  then  added  upon  the  sur- 
face of  the  pulp  and  the  whole  was  then  well  mixed.  A 
small  quantity  of  acid  was  then  added  to  the  mixture 
with  suitable  gentle  stirring  to  bring  the  acid  and  the 
gas-producing  substance  into  contact  and  thereupon  the 
oiled  mineral  was  floated  to  the  surface  by  the  bubbles 
of  the  generated  gas. 

Q.  14.  Did  you  follow  Froment's  instructions  con- 
tained in  his  British  specification  12,778  of  1902  in  the 
matter  of  agitating  the  mixture  of  the  ingredients  you 
have  named? 
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A.  I  did  agitate  gently  for  the  purpose  I  have  stat- 
ed, that  is,  to  bring  the  acid  into  contact  with  the  de- 
composable substance.  A  greater  degree  of  agitation 
was  found  harmful  in  producing  the  flotation  as  the 
type  of  float  material  produced  was  such  as  very  read- 
ily broke  up,  in  my  experience,  and  anything  like  vig- 
orous agitation  defeated  the  object  of  the  invention. 

Q.  15.  Was  this  Cattermole  process  to  which  you 
have  referred  in  which  it  was  desired  to  form  the  me- 
tallic constituents  into  granules  ever  operated  commer- 
cially, that  is,  I  mean  for  the  purpose  of  profits  in  con- 
centrating ores? 

A.  Not  by  myself,  but  I  believe  it  was  worked  prof- 
itably for  a  period  in  Australia. 

By  Mr.  Scott:  The  reference  to  the  use  of  the 
Cattermole  process  in  Australia  is  objected  to  as 
hearsay. 

Q.  16.  I  understand  from  your  answer  that  you 
have  no  personal  knowledge  that  the  Cattermole  process 
was  ever  operated  commercially? 

A.  I  have  not  myself  operated  the  Cattermole  proc- 
ess for  profit  but  was  instrumental  with  others  in  de- 
signing and  erecting  a  small  scale  plant  which  would 
treat  considerable  quantities  of  ore  and  this  model  plant 
was  sent  out  to  Australia.  Beyond  this  I  cannot  go  as 
to  the  commercial  working  of  the  Cattermole  process. 

Q.  17.  Referring  to  your  description  of  your  pro- 
cedure in  operating  the  Froment  process,  you  have 
stated  that  you  gently  stirred  the  mixture  to  bring  the 
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acid  and  the  gas-producing  substance  into  contact.  Is 
stirring  or  agitation  necessary  in  that  process  for  any 
other  purpose  than  to  bring  the  acid  into  contact  with 
the  gas-producing  substance? 

A.  Agitation  in  my  experience  of  the  Froment  proc- 
ess should  be  given  in  two  stages.  Sufficient  agitation 
firstly  to  get  the  oil  into  efficient  contact  with  the  min- 
eral to  be  subsequently  floated.  This  first  agitation  is 
not  responsible  for  the  production  of  the  float  material 
required.  The  second  agitation  is  for  the  purpose  of 
efifecting  the  due  contact  and  uniform  contact  of  acid 
with  the  decomposable  substance  and  much  less  agita- 
tion is  required  and  in  my  experience  is  necessary  for 
the  second  purpose,  having  regard  to  the  nature  of  the 
float  material  produced. 

Q.  18.  In  all  oil  flotation  processes  sufficient  agita- 
tion is  necessary,  is  it  not,  to  distribute  the  oil  in  such  a 
manner  that  it  will  come  into  contact  with  the  particles 
for  which  it  has  an  affinity? 

A.  The  first  requisite  of  any  oil  concentration  proc- 
ess is  to  obtain  efficient  contact  between  the  oil  and  the 
mineral  and  suitable  methods  must  be  employed  to  ef- 
fect this.  Where  the  oil  is  in  large  relative  quantity  to 
the  mineral  violent  agitation  is  unnecessary  and  may  be 
very  harmful.  With  decreasing  proportions  of  oil 
more  vigorous  agitation  or  mixing  is  necessary  to  en- 
sure such  efficient  contact  of  oil  with  the  mineral  par- 
ticles. The  agitation  may  therefore  be  said  to  be 
roughly  proportioned  to  the  work  to  be  done  in  bring- 
ing about  contact  between  large  or  small  quantities  of 
oil  in  regard  to  the  mineral. 
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Q.  19.  At  the  time  you  first  learned  of  the  Froment 
process  in  August,  1903,  were  you  connected  with  Min- 
erals Separation,  Limited? 

A.  I  do  not  recall  the  date  without  reference  to  the 
formation  of  Minerals  Separation,  Limited,  but  I  was 
associated  with  the  various  gentlemen  who  formed 
Minerals  Separation,  Limited. 

Q.  20.  In  operating  the  Froment  process  what  kind 
of  oil  did  you  use? 

A.  We  tried  a  large  variety  of  oil.  Hydrocarbons, 
heavy  and  light,  certain  fatty  oils  also. 

Q.  21.  Will  you  give  the  specific  names  of  these  oils 
which  you  tried? 

A.  Heavy  and  light  lubricating  oils,  cylinder  oils, 
lighting  oils  and  even  light  volatile  hydrocarbons.  At 
this  Jength  of  time  I  cannot  recall  all  that  were  used, 
but  I  think  of  turpentine,  oleines.  There  were  doubt- 
less others,  but  I  do  not  recall  them  specifically.  Every 
effort  was  made  to  locate  the  factors  which  would  make 
the  Froment  process  successful  and  I  know  that  a  va- 
riety of  oils  were  therefore  experimented  with  to  this 
end. 

Q.  22.  What  kind  of  an  apparatus  did  you  use  when 
you  first  operated,  or  saw  operated  by  others,  the  proc- 
ess set  forth  in  the  patent  in  suit? 

A.  The  apparatus  that  I  first  saw  the  agitation 
froth  produced  in  as  described  in  the  specification  re- 
ferred to  was  the  ordinary  gabbet  apparatus  consisting 
of  a  vessel  with  rotating  cone  and  with  suitable  baffles. 
The  cone  was  rotated  at  a  high  rate  of  speed,  about 
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1000  revolutions  per  minute,  and  the  size  of  the  vessel 
was  such  as  would  contain  about  2  litres  of  liquid. 

O.  23.  How  was  the  concentrate  removed  from  the 
remainder  of  the  material  when  this  apparatus  was 
used? 

A.  When  I  first  saw  this  thick  froth  produced  it 
was  so  coherent  and  resistant  that  we  were  able  to  re- 
move the  greater  portion  by  spooning  it  or  ladling  it 
from  the  surface  of  the  liquid.  But  this  was  neces- 
sarily an  imperfect  method  and  a  funnel  with  a  long 
stem  was  then  introduced  into  the  liquid  below  the 
froth  and  water  poured  in  through  the  funnel  until 
the  froth  was  floated  over  the  rim  of  the  containing 
vessel  and  the  overflow  caught  in  a  basin  placed  be- 
neath it. 

Q.  24.     Where  did  this  operation  take  place? 

A.  This  took  place  in  the  experimental  laboratory 
of  Minerals  Separation,  Limited,  at  Aldermanbury 
Avenue,  London,  E.  C. 

Q.  25.  Did  you  operate  the  process  in  any  other 
manner  at  the  laboratory  referred  to  by  you  in  your 
last  answer? 

A.  Subsequently  we  fitted  a  spitzkast  or  spitzlutte 
apparatus  to  the  battery  of  agitation  vessels,  and  at  the 
end  of  the  series  of  these,  upon  which  spitzkast  or 
spitzlutte  the  agitation  froth  was  floated  off  and  the 
gangue  allowed  to  sink. 

Q.  26.  How  was  the  material  conducted  from  ont 
vessel  to  another  in  the  battery  of  agitation  vessels, 
and  how  was  it  conducted  from  the  battery  to  the  spitz- 
kast? 
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A.  My  memory  of  the  battery  is  that  these  were 
connected  with  one  another  by  fairly  broad  pipes  hav- 
ing regard  to  the  size  of  each  vessel  and  the  end  pipe 
was  bent  upwards  and  then  downwards  and  discharged 
the  contents  of  the  last  vessel  onto  a  small  tray  or  open 
launder  which  communicated  with  the  first  spitzkast  or 
spitzlutte. 

Q.  27.  Was  the  connection  between  the  last  agitat- 
ing vessel  of  the  battery  and  the  spitzkast  substantially 
similar  to  that  illustrated  in  Figure  1  of  the  U.  S.  pat- 
ent 835,120,  the  patent  in  suit? 

A.  It  was  so  substantially  in  design,  although  this 
diagram  appears  to  somewhat  emphasize  the  height  and 
the  length  of  the  pipe  H.  For  the  purposes  of  the  illus- 
tration the  spitzkast  shown  is  placed  in  the  reversed 
direction  to  the  flow  of  the  current  through  the  battery. 
My  memory  of  this  apparatus  is  that  the  spitzkast  was 
placed  in  the  same  line  of  flow  and  that  there  was  a 
comparatively  short  length  of  pipe  H. 

O.  28.  During  the  operation  of  this  apparatus  was 
an  up-current  of  water  maintained  in  the  several  spitz- 
kasten  ? 

A,  At  first  this  was  so  for  the  purpose  of  separating 
the  gangue  into  heavier  and  lighter  sands  and  slimes, 
for  which  purpose  a  small  up-current  was  introduced 
into  the  spitzlutte  at  the  bottom  in  order  to  suitably 
classify  the  gangue  products  as  described.  Subsequent- 
ly the  spitzlutte  were  replaced  by  spitzkasten  where  no 
up-current  was  used. 

Q.  29.     Do  you  remember  whether  this  apparatus 
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was  built  and  operated  before  you  applied  for  United 
States  patent  No.  835,120  in  suit? 

A.  That  I  cannot  positively  say,  but  I  should  think 
it  very  probable.  This  answer  only  refers  to  the  point- 
ed box  portion  of  the  patent  in  suit,  as  the  battery  of 
agitation  vessels  was  already  installed  and  had  been 
working  in  connection  with  the  Cattermole  process. 

Q.  30.  Have  you  any  knowledge  as  to  whether  an 
apparatus  such  as  you  have  just  described  was  ever  put 
to  practical  use,  as  distinguished  from  use  for  a  labor- 
atory demonstration? 

A.  That  I  have  no  positive  knowledge  of;  I  can 
only  say  that  I  think  it  is  most  likely  that  such  appar- 
atus was  used  first  of  all  in  Australia,  as  a  very  effi- 
cient froth  formation  and  separation  was  obtained  by 
us  in  precisely  this  type  of  apparatus  in  Aldermanbury 
and  the  first  apparatus  for  giving  effect  to  this  in  Aus- 
tralia were,  I  believe,  based  upon  it. 

Q.  31.  You  have  no  personal  or  positive  knowledge, 
then,  I  assume,  as  to  whether  apparatus  of  the  type  you 
have  described  was  ever  used  in  Australia  or  else- 
where for  practical  purposes  as  distinguished  from  a 
laboratory  experiment.    Am  I  correct  in  this? 

A.  You  are  correct,  as  my  work  and  those  who  were 
associated  with  me  in  this  matter  was  mainly  confined 
to  investigation  and  experiment  in  London. 

Q.  32.  When  you  for  the  first  time  saw  a  process 
operated  according  to  the  United  States  patent  835,120 
in  suit,  who  was  present  and  who  actually  conducted 
the  operation? 
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A,  Mr.  Ballot  was  present  and  was  supervising  the 
experiment  which  was  being  performed  by  Mr,  A.  H. 
Higgins,  who  was  working  under  our  joint  direction. 

Q.  33.  What  led  to  your  presence  and  that  of  Mr. 
Ballot  upon  this  occasion? 

A.  At  some  date  a  week  or  two  prior  to  our  discov- 
ery of  the  air  agitation  froth,  Mr.  Ballot,  Mr.  Picard 
and  myself  had  been  in  close  consultation  as  to  a  num- 
ber of  factors  which  we  considered  required  finally  in- 
vestigating and  quantifying.  They  concerned  mainly 
the  operation  of  the  Cattermole  process,  but  also  had 
in  view  the  clearing  up  of  a  number  of  loose-end  obser- 
vations noticed  in  previous  developments  of  oil  concen- 
tration work.  Mr.  Ballot,  Mr.  Picard  and  myself  found 
it  necessary  to  draw  up  a  schedule  of  such  factors  as 
we  considered  required  investigation,  and  we  instruct- 
ed the  experimental  staff  at  Aldermanbury  to  carry 
these  out;  the  carrying  out  of  •t&  final  investigations 
was  done  under  the  immediate  supervision  of  one  or 
other  of  us  throughout  the  whole  of  them.  The  fac- 
tors to  be  investigated  were  as  follows.  In  a  report 
dated  March  3,  1905,  made  by  Sulman  &  Picard  and 
addressed  to  John  Ballot  is  recorded  the  work  which 
the  whole  three  of  us  were  doing  then  and  this  report 
is  not  so  much  for  the  information  of  Mr.  John  Ballot 
as  the  putting  on  record  of  work  which  he  and  we  had 
jointly  done,  for  purposes  of  reference  afterwards.  In 
it  we  say  on  page  2: 

"We  are  in  full  agreement  with  the  rest  of  Mr. 
Higgins'    observations    and    may    summarize    the 
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work  now  being  done  at  Aldermanbury  Avenue  as 
the  determination  of  the  following  factors: — 

"1.     Influence  of  acidity  on  granulation. 

"2.     Influence  of  temperature  on  ditto. 

"3.     Influence  of  speed  of  gabbet  agitation  on 
granulation. 

"4.     Influence  of  ratio  of  ore  to  liquor  on  gran- 
ulation. 

"5.     Influence  of  metallic  salts  on  granulation. 

"6.     Influence  of  the  size  of  particles  and  of  the 
influence  of  slimes  on  granulation. 

"7.     Influence  of  the  amount  of  oil  on  granula- 
tion. 

"The  above  factors  are  being  determined  on 
(a)  Oleic  acid. 
{b)  Residuum  oils. 

"Mr.  Higgins'   present   report   is   therefore   the 
first  instalment  of  the  above  scheme  of  trials." 

Mr.  Higgins  was  sending  in  in  like  fashion  to  Mr. 
Ballot  the  daily  records  of  these  trials  proceeding  under 
the  joint  supervision  of  the  three  of  us.  It  was  in  the 
carrying  out  of  the  latter  factor,  namely,  the  amount 
of  oil  in  its  effect  upon  granulation  that  in  reducing  the 
amount  used  beyond  all  previous  quantities  in  regard 
to  the  mineral,  that  we  found  granulation  to  decrease 
or  even  cease  when  a  certain  limit  was  reached  and 
that  coincidentally  a  mineral  froth  began  to  take  its 
place.  When  we  decreased  the  amount  of  oil  to  about 
.6  per  cent,  upon  the  ore,  granulation  had  ceased  to  ap- 
pear and  a  very  considerable  proportion  of  mineral  was 
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found  to  float  to  the  surface  as  a  thick  froth.  We  still 
further  decreased  the  amount  of  oil  until  we  found 
that  with  .2  to  .1  per  cent,  of  oil  on  the  ore  practically 
the  whole  of  the  mineral  came  to  the  surface  as  a  thick 
blackish  matted  froth. 

At  the  request  of  counsel  for  the  complainants 
the  Commissioner  marks  for  identification  the 
document  referred  to  by  the  witness  in  his  last  an- 
swer as  "Sulman  and  Picard  Report  March,  3, 
1905." 

Q.  34.  Can  you  remember  at  this  date  the  substance 
of  Mr.  Higgins'  report  which  you  refer  to  in  the  docu- 
ment idetnified  as  "Sulman  and  Picard  Report  March 
3,  1905,"  or  if  you  can,  will  you  produce  that  report? 

A.  This  report  has  been  handed  to  me  by  counsel 
and  before  referring  to  it  I  will  state  that  at  this  date 
the  discovery  of  the  agitation  froth  had  not  been  made. 
Mr.  Higgins'  report  therefore  deals  with  some  of  the 
prior  factors  of  granulation  set  out  by  us  in  our  sched- 
ule of  items  to  be  investigated.  Mr.  Higgins'  report  is 
dated  March  2,  1905,  and  is  headed  "Report  on  the 
Conditions  of  Granulation."  It  deals  in  detail  with  the 
results  of  (1)  the  influence  of  acidity  in  granulation, 
(2)  upon  the  influence  of  heat  on  granulation,  setting 
forth  in  detail  the  experiments  which  he  tried  under 
the  directions  he  received  (3)  with  the  influence  of  the 
thickness  of  the  pulp  and  (4)  with  the  influence  of 
peripheral  velocity  of  cone.  On  the  last  page  of  his 
report  he  notes  that  experiments  are  also  to  be  carried 
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out  on  the  influence  of  the  quantity  of  oil  present  in 
order  to  complete  the  information  regarding  granula- 
tion. 

At  the  request  of  counsel  for  the  complainants 
the  Commissioner  marks  for  identification  the 
document  referred  to  by  witness  in  his  last  answer 
as  ^'Higgins'  Report  March  2,  1905/' 

Q.  35.  Do  you  remember  whether  Mr.  Higgins 
made  any  report  setting  forth  the  result  of  his  investi- 
gation of  the  seventh  topic  named  by  you,  namely,  the 
influence  of  the  amount  of  oil  on  granulation? 

A.  Mr.  Higgins  submitted  a  record  of  the  experi- 
ments he  carried  out  in  the  investigation  which  was 
set  him  by  us  in  regard  to  the  influence  of  the  amount 
of  oil  on  granulation.  This  report  or  record  of  Mr. 
Higgins'  followed  the  usual  course  of  such  reports  and 
was  sent  in  a  day  or  two  after  the  facts  had  been 
noticed  by  us.  This  report  is  now  handed  to  me  by 
counsel  and  bears  date  March  16,  1905.  It  is  headed 
"Further  Report  on  the  Conditions  of  Granulation" 
and  under  the  next  heading  "Influence  of  the  Percent- 
age of  Oil"  Mr.  Higgins  describes  the  formation  of  the 
float  froth. 

At  the  request  of  counsel  for  the  complainants 
the  Commissioner  marks  for  identification  the  doc- 
ument referred  to  by  the  witness  in  his  last  answer 
as  "Higgins'  Report  March  16,  1905." 

Q.  36.    As  I  understand  you,  to  put  the  matter  brief- 
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ly,  Mr.  Higgins  was  instructed  to  ascertain  the  effect 
upon  granulation  of  varying  the  various  factors  of  the 
Cattermole  process  and  that  while  carrying  out  these 
instructions  he  found  that  with  the  quantity  of  oil  too 
small  to  properly  granulate  the  concentrates,  flotation 
resulted.     Is  this  the  correct  understanding? 

A.  Mr.  Higgins  was  a  capable  experimenter  fully 
qualified  to  carry  out  intelligently  all  instructions  given 
to  him.  The  instructions  given  in  regard  to  each  of  the 
factors  was  that  they  were  to  be  investigated  to  their 
full  limit  in  order  to  quantify  and  also  to  explore  the 
limits  of  application  of  the  Cattermole  process.  These 
experiments  were  carried  out  by  him  in  the  constant 
presence,  although  not  the  continuous  presence,  of  all 
of  the  patentees,  Mr.  Ballot,  Mr.  Picard  and  myself, 
and  he  recorded  the  result  of  such  experiments. 

Q.  Z7.  Do  you  mean  that  while  Mr.  Higgins  was 
conducting  his  laboratory  work  either  you,  Mr.  Picard 
or  Mr.  Ballot  or  more  than  one  of  you  together  were 
present  watching  him? 

A.  I  do  mean  that,  although  we  were  not  present  the 
whole  of  the  time.  Mr.  Ballot  had  his  office  business  to 
attend  to  and  Picard  and  myself  were  also  carrying  out 
other  investigations  on  the  oil  process  at  our  labora- 
tory. Aldermanbury  Avenue  is  situated  about  5  min- 
utes' walk  from  both  these  offices  and  one  or  other  of 
us  were  constantly  making  journeys  backwards  and 
forward  to  Aldermanbury  Avenue  to  see  for  ourselves 
the  progress  which  the  investigations  were  making  and 
which  Mr.  Higgins  was  fully  competent  to  carry  out 
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on  instructions  received  even  when  we  were  not  present. 

Q.  38.  I  take  it  from  your  last  answer  that  while 
you,  Mr.  Picard  and  Mr.  BallQL  made  occasional  visits 
to  the  laboratory  where  Mr.  Ptr^?*was  working  that 
Mr.  Higgins  was  alone  more  or  less  of  the  time  while 
conducting  his  work? 

A.  He  may,  and  probably  was,  alone  for  some 
periods,  so  far  as  Mr.  Ballot,  Mr.  Picard  and  I  were 
concerned,  but  others  of  the  experimental  staff  of  Min- 
erals Separation  were  also  present  at  Aldermanbury 
Avenue,  carrying  on  other  researches  which  had  been 
set  them  by  ourselves  at  the  same  time.  Minerals  Sep- 
aration had  several  capable  assistant  experimenters,  all 
of  whom,  or  nearly  all  of  whom,  had  been  trained  by 
us  in  oil  concentration  work  and  experiment,  and 
whom  we  could  rely  upon  to  diligently  carry  out  our  in- 
structions without  supervising  them  every  minute  of 
the  time. 

Q.  39.  Did  some  of  these  other  members  of  the  staff 
help  Mr.  Higgins  in  the  investigation  of  the  seven  sub- 
jects referred  to  by  you  in  Sulman  and  Picard's  report 
of  March  3,  1905? 

A.  My  memory  is  that  the  other  experimenters  were 
engaged  on  the  work  other  than  the  seven  points  men- 
tioned which  had  been  set  for  Mr.  Higgins  to  investi- 
gate, by  us. 

Q.  40.  Were  either  yourself,  Mr.  Picard  or  Mr. 
Ballot  present  at  the  time  Mr.  Higgins  first  experi- 
mented in  pursuance  of  the  instructions  set  forth  at 
the  bottom  of  page  2  of  the  Report  of  March  3,  1905, 
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with  an  amount  of  oil  falling  within  the  limits  designat- 
ed in  United  States  patent  835,120  in  suit? 

A.  Mr.  Picard  and  I  were  not  present  at  the  first 
discovery  that  by  dropping  the  oil  quantity  below  the 
last  granulation  limit  the  agitation  froth  was  produced, 
but  I  have  reason  to  believe  that  Mr.  Ballot  was  present, 
as  he  came  'round  to  my  office,  and  at  once  called  me  to 
go  with  him  to  see  what  had  been  the  result  of  such  oil 
diminution,  and  I  went  with  him  at  once.  The  experi- 
ment was  again  carried  out  in  my  presence.  I  under- 
stood that  it  had  been  found  to  occur  only  a  compara- 
tively short  time  before  I  was  called  to  see  the  result 
of  the  carrying  out  of  this  No.  7  instruction  to  its 
further  limit. 

Q.  41.  I  take  it  that  this  was  not  the  first  informa- 
tion you  had  ever  had  to  the  efifect  that  froth  flotation 
could  be  secured  by  the  use  of  a  very  minute  quantity 
of  oil;  am  I  right  in  this? 

A.  In  regard  to  the  formation  of  a  froth  of  this  na- 
ture, which  is  so  specific  in  its  character  and  in  the 
presence  of  an  amount  of  oil  so  relatively  exceedingly 
minute  as  in  this  instance,  this  was  the  first  time  that 
I  had  had  experience  of  any  such  phenomenon.  You 
have  used  the  word  *'froth"  as  if  this  were  a  term 
widely  applicable  to  float  material  produced  at  a  liquor 
surface,  but  it  has  a  very  wide  and  loose  use,  and  is 
frequently  very  misleading.  If  by  "froth"  is  meant  an 
assemblage  of  bubbles  at  a  liquor  surface,  such  bubbles 
being  separated  from  each  other  by  a  contaminated 
liquor  film,  the  majority  of  such  froths  would  be  use- 
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less  for  any  purpose  of  separating  mineral  from  gangue. 
Thus,  we  may  have  a  soap  froth  which  will  carry  but 
little  mineral  or  gangue,  and  will  differentiate  between 
neither,  we  may  have  a  saponine  froth  which  will  hold 
neither  mineral  nor  gangue,  and  many  other  froths  of 
the  same  nature.  I  have  heard  the  float  material  pro- 
duced by  the  Froment  reaction  described  as  a  froth,  but 
it  is  a  tender  and  evanescent  assemblage  of  bubbles  of 
carbon  dioxide  carrying  mineral,  and  is  not  comparable 
in  nature  or  character  with  the  agitation  froth  de- 
scribed in  the  patent  in  suit.  For  a  froth  to  be  effective 
at  ordinary  ranges  of  temperature  between,  say,  air 
temperature  and  well  below  boiling,  the  froth  must  be 
coherent  and  permanent  for  a  considerable  time.  Such 
froths  are  typified  in  my  experience  only  by  the  agi- 
tation froths  produced  by  vigorously  agitating  an  ore 
pulp  with  very  minute  amount  of  oil,  that  is  to  say, 
less  than  one  per  cent,  on  the  ore  in  the  presence  of  air. 
Therefore,  in  answer  to  your  question,  this  was  the 
first  occasion  upon  which  I  had  seen  a  heavy,  thick, 
matted  froth,  which  was  permanent  and  coherent,  pro- 
duced. 

Q.  42.  Can  you  form  any  idea  at  this  date  as  to  how 
long  a  period  of  time  elapsed  after  Mr.  Ballot  called 
your  attention  to  Mr.  Higgins'  operations  under  the 
seventh  instruction  referred  to  in  the  Report  of  March 
3rd,  1905,  and  the  construction  and  operation  of  the 
apparatus  which  you  have  described  as  being  substan- 
tially similar  to  that  illustrated  in  Figure  1  of  the 
drawing  of  the  United  States  patent  835,120  in  suit? 
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A.  My  memory  is  that  the  development  of  the  agi- 
tation froth  process,  and  in  regard  to  apparatus  to  give 
effect  thereto,  was  proceeded  with,  with  dispatch  and 
interest.  If  my  memory  serves,  Mr.  Higgins  for  a 
short  time  thereafter  was  engaged  in  finishing  the  in- 
vestigation of  one  or  two  factors  still  outstanding,  and 
my  memory  further  is  that  others  of  Minerals  Separa- 
tion staff,  among  them  Mr.  Leechman,  were  occupied 
in  getting  together  the  agitation  froth  apparatus  and 
experimental  plant.  This  must  have  occurred  in  the 
week  or  two  immediately  following  the  discovery  of 
what  happened  when  oil  was  employed  in  quantities 
quite  insufficient  to  granulate  the  minerals  in  the  pulp. 

O.  43.  Referring  to  your  answer  to  question  17,  do 
you  find  anything  in  the  Froment  patent  regarding  agi- 
tation in  two  stages;  I  refer  particularly  to  the  example 
of  his  process  described  in  lines  33  to  42  of  the  com- 
plete specification? 

A.  I  do  not  find  the  two  stages  of  agitation  men- 
tioned in  the  example  of  Froment  put  to  me,  but  I  was 
interpreting  the  specification  intelligently  and  according 
to  the  knowledge  of  any  one  who  had  had  previous  ex- 
perience in  oil  concentration  work.  I  think  it  will  be 
evident  that  the  example  quoted  would  be  best  carried 
out  if  precautions  had  been  taken  to  bring  the  mineral 
into  efficient  contact  with  the  oil  before  liberating  a  gas 
within  the  mixture. 

Adjourned  to  Wednesday,  August  7th,  1912,  at 
10:30  A.  M.,  at  the  same  place. 
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London,  August  7th,  1912. 

Met  pursuant  to  adjournment.     Present,  coun- 
sel as  before. 

Direct  examination  of  Henry  Livingstone  Sul- 
man continued: 

Q.  44.  In  the  operations  which  you  referred  to  in 
your  answers  to  Questions  6  to  8,  these  operations  hav- 
ing been  originated  by  yourself  and  Mr.  Picard,  what 
kind  of  an  apparatus  did  you  use? 

A.  The  apparatus  we  used  was  of  laboratory  type 
in  all  cases,  that  is  to  say,  the  vessels  of  various  shapes 
were  of  glass,  and  the  tubes  and  connections  were  of 
glass  or  India  rubber ;  cylinders,  beakers,  bottles,  basins, 
plaques  and  so  on.  In  one  or  two  instances  small  ad- 
juncts were  made  of  tin  or  tinned  iron. 

Q.  45.  Will  you  describe,  as  nearly  as  you  can  now 
remember,  the  part  of  the  apparatus  used  for  mixing 
the  oil  and  mineral? 

A.  So  far  as  my  memory  serve*me,  several  types  of 
mixing  were  employed.  In  some  cases  the  mineral  was 
pre-oiled  in  agitation  apparatus  of  the  cone-gabbet 
type,  in  other  cases  by  vigorous  hand  stirring  or  by 
shaking  in  bottles.  In  other  cases  the  mineral  was  not 
pre-oiled,  but  the  oil  was  blown  in  by  air,  sometimes 
aided  by  steam,  either  as  sprays  in  the  case  of  non-vo- 
latile oils,  or  as  vapor,  in  the  case  of  the  more  volatile 
hydrocarbons.  I  remember  that  scent-spray  bottles 
were  used,  and  several  arrangements  of  induction  pipes 
for  atomizing  purposes. 
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Q.  46.  What  degree  of  success  did  you  meet  with 
in  operating-  this  process  with  the  apparatus  you  de- 
scribe? 

A.  Our  success  in  these  operations  was  of  very  im- 
perfect nature,  and  our  specification  rather  represent- 
ed a  pious  hope  that  we  should  ultimately  attain  sue 
cess  on  these  lines.  The  floats  obtained  were  in  ger. 
eral  thin  and  tender,  and  were  mainly  of  the  nature  of 
surface-tension  effects  at  a  water  surface.  We  tried  a 
great  many  experiments  on  various  lines  indicated,  but 
in  no  case  were  we  able  to  attain  to  a  persistent  and  co- 
herent froth.  After  a  considerable  amount  of  time  and 
experiments  we  discontinued  our  efforts  in  this  direc- 
tion, owing  to  the  small  degree  of  success  experienced 
and  from  the  apparent  improbability  of  such  processes 
developing  into  a  commercial  method  for  mineral  sep- 
aration from  gangue. 

O.  47.  About  what  quantity  of  oil  relative  to  ore 
did  you  use  in  these  operations? 

A.  So  far  as  I  remember,  the  quantities  used  of 
oily  matter  were  always  substantial,  that  is  to  say,  they 
would  always  be  in  excess  of  one  per  cent,  upon  the  ore 
taken.  At  that  time  we  had  no  knowledge  of  the  ef- 
fective use  of  quantities  of  oil  below  the  proportions 
employed  by  Cattermole,  and  regarded  these  Catter- 
mole  quantities  as  being  likely  to  be  required  in  flota- 
tion work  of  the  nature  we  were  experimenting  upon. 

Q.  48.  Is  the  apparatus  which  you  have  described 
as  being  used  in  these  experiments  of  substantially  the 
nature  shown  in  Figures  1  and  2  of  the  drawings  of 


1624       MincniU  .^c/'c:)  ■jL'on .  Li'inlal,  ct  al.,  vs. 

Deposition  of  Henry   L.   Sulman. 

Sulman  and  Picard's  U.  S.  patent  793,808,  and  are 
you  the  H.  L.  Sulman  to  whom  that  patent  was 
granted  ? 

A.  I  am  the  Henry  L.  Suhnan,  one  of  the  grantees 
of  this  patent,  and  the  apparatus  shown  in  all  three 
figures  reproduces,  diagrammatically,  essential  fea- 
tures in  apparatus  experimentally  employed  by  us,  al- 
though in  none  of  the  three  cases  are  the  diagrams 
shown  exactly  those  of  apparatus  employed  by  us.  The 
diagrams  were  prepared  by  us  in  consultation  with  our 
patent  agent,  and  gave  rather  more  precise  expression 
to  the  type  of  experimental  apparatus  we  had  used  in 
our  laboratory.  I  may  mention  that  our  patent  agent, 
Mr.  Ballpityne,  attended  at  our  laboratory  and  saw 
many  of  these  experiments  in  order  to  aid  us  in  the 
drawing  of  the  diagrams  referred  to  in  this  specifica- 
tion. 

Q.  49.  You  have  described  an  apparatus  substan- 
tially like  that  shown  in  Figure  1  of  the  patent  in  suit. 
No.  835,120,  as  having  been  constructed  and  operated. 
Will  you  state  whether  you  built  any  other  apparatus, 
at  a  later  date,  for  the  purpose  of  operating  the  pro- 
cess of  patent  835,120? 

A.  The  apparatus  shown  in  the  diagram  of  the  pat- 
ent in  suit  closely  represents  that  which  we  jointly  de- 
signed, and  which  was  built  at  Aldermanbury  avenue 
for  the  agitation-froth  process.  I  gave  expression  to 
this  point  design  in  a  drawing  of  about  May  3rd,  1905 
(witness  produces  Report  dated  May  3rd,  1905,  and 
drawing).     This   drawing  confirms   the   description   I 
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gave  of  the  plant  in  my  answer  to  question  27.  This 
apparatus  was  built,  under  our  supervision,  by  Min- 
erals Separation  staff,  at  Aldermanbury  avenue,  and 
was  subsequently  modified  in  some  details.  I  made 
the  drawing  produced  myself.  I,  personally,  built  no 
other  apparatus,  but  was  cognizant  of  the  modifica- 
tions of  the  plant  referred  to.  So  far  as  my  memory 
serves  me,  these  modifications  resulted  in  eliminating 
the  aeration  table  for  the  treatment  of  the  coarse 
sands,  and  I  think  it  was  not  very  long  thereafter  be- 
fore the  up-currents  to  the  pointed  boxes  were  dis- 
pensed with. 

Q.  50.  Did  you  see  any  other  apparatus  for  operat- 
ing the  process  of  the  patent  in  suit  at  the  laboratory 
at  Aldermanbury  avenue? 

A.  My  memory  on  this  point  is  insufficient,  so  far  as 
Aldermanbury  avenue  is  concerned.  Messrs.  Minerals 
Separation  afterwards  took  other  works  at  Cowper 
street,  and  later  at  Charlotte  street,  London,  E.  C,  in 
which  further  types  of  apparatus  were  built  and  op- 
erated. 

At  the  request  of  counsel  for  complainants,  the 
Commissioner  marks  for  identification  the  Re- 
port and  drawing  produced  by  the  witness  in  his 
answer  to  Q.  49  as  "Sulman  and  Picard  Report, 
May  3,  1905,'  and  "Sulman  Drawing  Accompany- 
ing Report  May  3,  1905." 

Q.  51.  What  was  the  next  apparatus  for  the  pur- 
pose of  practicing  this  process  which  you  saw,  and  un- 
der whose  direction  was  it  constructed? 
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A.  Apart  from  Figure  2  of  the  drawing  in  the  pat- 
ent in  suit,  as  to  which  I  have  not  answered,  my  mem- 
ory of  the  next  type  of  plant  is  that  it  had  a  series  of 
square  wooden  boxes  for  the  agitation  vessels,  in  place 
of  the  cylindrical  glass  vessels  with  baffles,  which  we 
had  used  hitherto.  This  plant  was  constructed  by  Min- 
erals Separation  staff,  under  our  supervision,  at  one  of 
the  works  subsequently  taken  after  the  Aldermanbury 
avenue  experiments. 

Q.  52.  Do  you  remember  where  the  laboratory  was 
located  in  which  the  square  box  machine  was  built? 

A.  I  have  no  definite  memory  of  the  locality.  I  re- 
call that  Minerals  Separation  for  a  while  had  a  third 
works  for  experimental  operations  at  Phipp  street, 
London,  but  I  cannot  say  at  which  of  these  works  the 
square  boxes  were  first  erected. 

Q.  53.  Will  you  please  name  in  chronological  order 
the  different  laboratories  in  which  work  was  carried 
on  for  the  purpose  of  demonstrating  the  process  of 
the  patent  in  suit? 

A.  Subject  to  correction,  I  think  the  order  was  our 
own  laboratory  in  London  Wall,  where  from  1902 
until  March,  1904,  all  the  experimental  work  in  con- 
nection with  oil  concentration  processes  was  carried 
out;  even  subsequent  to  this  date  a  considerable  volume 
of  research  work  was  always  proceeding  on  these  mat- 
ters at  our  laboratory.  The  first  experimental  works 
taken  by  Minerals  Separation  was  at  Aldermanbury 
avenue,  and  thereafter,  subject  to  correction,  I  think 
the  order  of  the  other  works  was  Phipp  street,  Cowper 
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street,  Charlotte  street,  and,  finally.  Kings  John's  Court, 
Great  Eastern  street,  all  in  London,  E.  C. 

Q.  54.  In  the  use  of  the  apparatus,  represented  sub- 
stantially in  the  patent  in  suit,  and  shown  in  the 
sketch  identified  as  "Sulman  Drawing  Accompanying 
Report  May  3,  1905,"  which  apparatus,  I  understand, 
was  operated  in  the  Aldermanbury  avenue  laboratory, 
what  was  the  purpose  of  classifying  the  gangue  ma- 
terial by  means  of  the  three  spitzkast  or  spitzlutte 
shown  ? 

A.  The  object  of  the  classification  of  the  gangue 
in  the  compound  spitzlut,te,  shown  in  the  drawing  re- 
ferred to,  is  set  forth  in  our  Report  of  May  3rd,  1905, 
wherein  it  is  indicated,  that  by  this  means  any  coarse 
oiled  mineral  particles,  not  caught  up  and  floated  ofif 
with  the  froth,  may  be  induced  to  sink  in  the  first 
compartment  of  the  spitzlutte,  and  freed  from  -the  fine 
sands  or  slimes,  with  the  idea  that  such  oiled  mineral 
might  be  recovered  from  the  sunken  product  by  pass- 
ing over  the  aeration  table.  At  the  date  of  our  Re- 
port, May  3rd,  1905,  we  had  not  fully  grasped  how  dense 
and  coherent  the  agitation  froths  w^ere,  and  having 
regard  to  the  previous  flotation  experiences  we  an- 
ticipated that  a  considerable  quantity  of  the  coarser 
mineral  particles  would  not  be  held  in  the  froth,  and 
that  special  steps  would  be  required  to  deal  with  this. 
We  shortly  found  thereafter  that  such  precautions 
were  practically  unnecessary,  and,  as  I  have  stated, 
they  were  subsequently  discarded.  Naturally,  the  pro- 
portions and  size  of  the  heavy  mineral  particles  would 
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be  dependent  on  the  mesh  of  crushing  adopted  for  the 
particular  ore  submitted  to  such  a  method  of  separa- 
tion as  described  in  the  patent  in  suit,  and  such  a  mesh 
was  adopted  in  subsequent  operations  as  would  permit 
practically  all  the  mineral  particles  being  retained  by  the 
froth. 

Q.  55.  Can  you  remember,  at  this  date,  about  how 
long  you  continued  the  use  (by  "you"  I  intend  to  in- 
clude Minerals  Separation  or  the  parties  in  interest) 
of  the  apparatus  shown  in  the  drawing  accompanying 
Report  of  May  3,   1905? 

A.  My  memory  does  not  serve  me  accurately,  al- 
though my  impression  is  that  the  period  was  a  com- 
paratively short  one.  The  various  members  of  Messrs. 
Minerals  Separation  staff  were  actively  engaged,  un- 
der supervision,  in  developing  the  mechanical  details 
of  the  apparatus,  indicated  in  the  drawing,  and  pro- 
gress, in  taking  advantage  of  the  specific  characters 
of  the  froth,  was  rapid. 

O.  56.  Was  more  than  one  apparatus  constructed 
following  substantially  the  drawing  accompanying  Re- 
port of  May  3,  1905? 

A.  Several  sets  of  apparatus  for  continuous  work, 
all  closely  following  the  essential  principles  of  the 
drawing,  were  constructed,  and  small  test  apparatus 
was  also  designed  by  us  for  the  experimental  investiga- 
tion of  parcels  of  ore  too  small  to  be  employed  in  the 
continuous  apparatus,  and  for  experimental  work  in 
connection  with  new  ores. 

Q.   57.    As   I  understand  the  matter,   the   first   ap- 


Butte  &  Superior  Mining  Company.         1629 

Deposition  of  Henry   L.   Sulman. 

paratus  following  the  design  shown  in  Sulman  draw- 
ing accompanying  Report  of  May  3,  1905,  was  a  small 
laboratory  apparatus.  After  the  construction  of  this 
first  apparatus,  was  a  comparatively  large-size  ma- 
chine, built  on  the  same  general  design,  and  if  so,  about 
what  were  the  dimensions  and  capacity  of  such  larger 
machine? 

A.  It  is  difficult  to  draw  a  hard  and  fast  line  be- 
tween what  is  laboratory  apparatus  and  one  of  com- 
mercial or  practical  utility.  The  drawing  in  the  pat- 
ent in  suit  and  the  drawing  by  myself,  before  referred 
to,  show  glass  agitation  vessels  combined  with  a  spitz- 
lutte  apparatus  which  was  2  feet,  6  inches  in  length. 
This  apparatus  was  capable  of  treating  a  very  con- 
siderable quantity  of  ore,  and  if  operated  continuously 
would  probably  have  been  able  to  efficiently  deal  with 
perhaps  half  a  ton  of  ore  in  twenty- four  hours;  pos- 
sibly more.  The  next  apparatus  was  built  of  consid- 
erably larger  capacity,  in  which  plant  the  glass  vessels 
were  replaced  by  wooden  ones,  and  the  capacity  for  ore 
treatment  again  greatly  increased.  I  cannot  from 
memory  give  the  dimensions  of  this  next  type  of  ap- 
paratus. Several  plants  of  this  nature  were  built, 
from  time  to  time,  of  varying  and  increasing  capacity, 
details  of  which,  after  this  lapse  of  time,  I  cannot 
carry  in  my  own  memory.  There  were  square  boxes 
for  agitation  purposes,  retaining  at  first  the  cone  mix- 
er, but  afterwards  the  cone  agitator  of  the  gabbet  type 
was  replaced  by  cross-shaped  agitators  with  four  arms 
at  right  angles. 
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Q.  58.  Can  you  remember  how  many  of  these  ma- 
chines were  built  following  generally  the  plan  of  the 
drawing  accompanying  Report  May  3,  1905? 

A.  There  were  several,  but  I  cannot  say  how  many; 
as  after  a  while  subsequent  to  Aldermanbury  avenue 
works  the  working  of  the  larger  scale  plants  and  their 
erection  passed  more  specially  into  the  hands  of  the 
Minerals  Separation  staff  at  these  various  works,  and 
my  own  work  in  connection  therewith  became  of  a 
more  consultative  nature.  Work  was  also  done  in 
Australia,  of  which  I  have  no  personal  knowledge. 

Q.  59.  '  After  Minerals  Separation,  Limited,  moved 
from  Cowper  street  to.  Charlotte  street,  was  one  of 
these  machines  constructed  by  you  or  under  your  su- 
pervision? 

A.  I  do  not  remember  that  a  plant  of  this  nature 
was  constructed  under  my  supervision  at  Charlotte 
street. 

Q.  60.  Did  you  see  such  an  apparatus  constructed 
at  Charlotte  street? 

A.     I  did. 

Q.  61.  Did  you  see  that  machine  after  it  was  com- 
pleted, and  did  you  see  it  operated? 

A.     I  did. 

Q.  62.  Did  you  yourself  participate  in  the  opera- 
tion of  that  machine? 

A.  No,  my  memory  is  that  I  only  saw  it  whilst  it 
was  being  worked  by  the  Minerals  Separation  staff. 

Q.  63.  Can  you  give  us  some  idea  of  the  size  and 
capacity  of  this  machine  which  was  constructed  at 
Charlotte  street? 
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A.  No,  I  am  afraid  my  memory  is  not  sufficiently 
accurate  to  give  you  any  details  of  its  size  or  capacity. 

Q,  64.  Did  this  machine  constructed  at  Charlotte 
street  have  glass  agitating  vessels,  or  of  what  material 
were  they  made? 

A.  They  were  made  of  wood,  so  far  as  my  mem- 
ory  serves   me. 

Q.  65.  They  were  larger  than  the  glass  agitation 
vessels  first  made,  were  they  not? 

A.     Certainly. 

Q.  66.  Did  the  battery  of  agitating  vessels  dis- 
charge the  pulp  into  a  launder  or  upon  an  apron,  such 
as  designated  by  the  letter  O  in  Figure  1  of  the  draw- 
ing of  the  patent  in  suit? 

A.  My  memory  is  not  particularly  accurate  to  give 
you  a  definite  answer. 

Q.  67.  Did  the  machine  constructed  at  Charlotte 
street  have  a  series  of  spitzkast  or  spitzlutte? 

A.  I  believe  that  there  were  no  compound  spitz- 
kast at  Charlotte  street,  that  is  to  say,  of  the  series 
type  for  the  grading  of  the  gangue  into  different  sizes. 

Q.  68.  Can  you  state  approximately  the  capacity  of 
the  agitating  tanks  forming  part  of  the  machine  built 
at  Charlotte  street;  by  approximately  I  mean  whether 
the  capacity  was  one  gallon,  say,  or  twenty  gallons,  or  a 
hundred  gallons? 

A.  My  memory  of  the  mechanical  details  and  the 
capacities  and  dimensions  of  the  Charlotte  street  plant 
is  now  somewhat  vague,  but  the  capacity  would  be  cer- 
tainly greater  than  one  gallon  for  each  agitation  box, 
and  considerably  less  than  one  hundred  gallons. 
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Q.  69.  Was  the  diameter  of  these  agitating  tanks, 
that  is,  of  each  of  them,  about  three  or  four  feet  or 
more? 

A.  Certainly  under  three  or  four  feet;  much  un- 
der. 

Q.  70.     And  about  what  was  their  height? 

A.  I  do  not  accurately  remember  the  number  or 
the  respective  sizes  of  the  agitating  vessels  which  were 
provided  at  Charlotte  street.  My  impression  is  that 
the  size  progressively  increased,  to  a  certain  extent, 
and  the  largest  may  have  had  agitation  boxes  two  feet 
or  perhaps  more  in  depth. 

Q.  71.  Did  )'^ou  have  anything  whatever  to  do  with 
the  designing  of  this  machine  which  was  built  at  Char- 
lotte street? 

A.  I  was  no  doubt  consulted  as  to  its  design,  but  1 
do  not  remember  any  very  specific  points  in  connec- 
tion therewith. 

Q.  72.  How  did  the  results  secured  by  the  operation 
of  the  Charlotte  street  machine  compare  with  those 
secured  by  the  use  of  the  apparatus  having  glass  agi- 
tating vessels  which  I  understand  was  the  first  ma- 
chine built  to  operate  continuously? 

A.  Speaking  generally,  the  same  high  recoveries 
of  mineral  were  obtained  in  the  large,  as  in  the  small, 
apparatus. 

Q.  7Z.  Is  the  machine  which  was  built  at  Char- 
lotte street  the  last  one  that  was  built,  following  the 
design  shown  in  Sulman  drawing  accompanying  ac- 
companying Report  of  May  3,   1905? 
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A.  I  do  not  know  that  I  have  stated  that  the  ap- 
paratus built  at  Charlotte  street  followed  with  exact- 
ness the  drawing  of  the  patent  in  suit  or  the  drawing 
which  I  made  under  date  of  May,  1905,  but  it  followed 
this  drawing  and  design  in  all  essentials.  Thus,  it 
had  a  battery  of  communicating  agitating  vessels, 
through  which  the  pulp  was  passed  continuously  with 
high  agitation  of  the  pulp  in  each,  the  passage  of  the 
pulp  through  these  agitation  vessels  being  serial.  The 
agitation  vessels  were  connected  with  spitzkasten,  in 
which  the  agitation  froth  generated,  was  floated  off, 
whilst  gangue  was  permitted  to  sink  therein.  I  have 
stated  that  in  the  Charlotte  street  -plant  the  glass  ves- 
sels were  replaced  by  square  wooden  boxes,  and  that 
the  type  of  agitator  was  also  changed.  As  I  have  stat- 
ed before  in  connection  with  the  mechanical  expression 
which  was  given  to  the  drawing  in  the  patent  in  suit, 
at  Charlotte  street  and  the  other  works,  my  memory 
is  not  accurate. 

I  should  say  that  in  essentials  all  the  plants  built  by 
Minerals  Separation  have  followed  the  design  given 
in  the  patent  in  suit,  subject  to  such  mechanical  modi- 
fication as  the  practice  of  the  process  would  naturally 
lead  to  on  a  large  scale, 

Q.  74.  In  the  operation  of  the  apparatus  shown  in 
Sulman  drawing  accompanying  Report  May  3,  1905, 
and  in  the  operation  of  the  subsequent  machines  of 
that  type  which  were  built  up  to  the  time  of  and  in- 
cluding the  apparatus  built  in  the  laboratory  on  Char- 
lotte street,  was  all  of  the  valuable  part  of  the  ore  re- 
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covered  as  a  froth,  or  did  more  or  less  of  the  mineral 
sometimes  float  as  a  fihii? 

A.  A  froth  separation  of  the  vakiable  mineral  was 
always  aimed  at  and  substantially  obtained.  If  film 
flotation  was  effected  that  was  an  indication  that  the 
plant  was  not  being  operated  to  its  purpose  and  best 
effect,  and  the  plant  operations  were  thereupon  adjust- 
ed and  regulated  to  give  a  coherent  froth  and  not  a 
film. 

Q.  75.  Then,  as  I  understand  it,  during  the  opera- 
tion of  these  machines  more  or  less  mineral  did  float 
as  a  film  at  times;  am  I  right? 

A.  No.  I  do  not  think  you  are  correct  there.  Un- 
less the  running  of  the  plant  were  in  any  way  hindered 
or  interfered  with,  such  as  by  a  temporary  failure  of 
the  ore  supply,  or  at  the  beginning  and  the  end  of  the 
operation,  no  film  flotation  was  permitted. 

Q.  76.  When  the  film  flotation  was  noticed  what 
operations  were  adjusted  and  regulated,  and  in  what 
manner  were  they  adjusted  and  regulated  to  give  a  co- 
herent froth  and  not  a  film? 

A.  Broadly  speaking,  films  would  be  formed  by 
pulling  out  the  froth  produced,  by  the  surface  tension 
effect  of  a  large  free  water  surface  on  the  spitzkasten; 
therefore,  it  was  necessary  to  run  the  agitation  por- 
tion of  the  plant  to  an  extent  which  would  produce  a 
froth  capable  of  occupying  the  free  water  surface  of 
the  spitzkast.  Thus,  on  starting  the  plant  the  first 
portions  of  froth  would  be  pulled  out  into  a  film  for  a 
few  minutes,  and  bv  this  means  the  surface  tension  of 


Butte  &  Superior  Mining  Company.         1635 

Deposition  of  Henry  L.   Sulman. 

the  water  was  reduced.  Thereafter  the  froth  piled  np 
and  covered  the  surface  of  the  spitzkasten  without 
further  surface  tension  breakdown.  The  two  adjust- 
ments therefore  necessary  to  be  made  to  prevent  the 
destruction  of  the  agitation  froth  potentially  produced 
at  the  point  where  the  pulps  entered  into  the  spitz- 
kast  were  to  keep  the  supply  of  ore  up  to  the  capacity 
of  the  particular  plant,  and,  secondly,  to  avoid  too 
rapid  a  liquor  overflow  from  the  spitzkasten.  Another 
point  which  required  observance  was  that  the  tem- 
perature of  the  circuit  should  be  maintained  at  the 
degree  found  most  suitable  for  the  production  of  co- 
herent froth  v/ith  any  given  ore. 

Q.  77.  Did  the  flotation  of  mineral  in  the  form  of 
a  filmJoccur  at  any  time  other  than  at  the  beginning 
of  the  operation  of  the  apparatus  when  the  froth  was 
first  beginning  to  spread  over  the  water  surface,  and 
at  the  end  of  the  operation,  when  the  froth  was  leav- 
ing the  water  surface? 

A.  In  my  experience  at  such  times,  and  also  by 
temporary  interference  with  the  other  conditions 
which  I  have  mentioned,  such  as  irregularity  in  supply 
of  ore  or  oil,  or  considerable  fluctuations  in  tempera- 
ture. Given  the  proper  conditions  ascertained  in  re- 
gard to  each  plant  and  ore  operated  upon,  a  production 
of  a  coherent  froth  was  continuous  whilst  such  con- 
ditions were  maintained. 

O.  78.  As  I  understand  your  explanation  of  one  of 
the  causes  of  the  appearance  of  the  mineral  in  the 
form   of   a   film   as   distinguished    from   a    froth,    this 


1636      Minerals  Separation,  Limited,  et  al.,  vs. 

Deposition  of  Heniy  L.   Sulnian. 

cause  consisted  in  the  fact  that  when  the  amount  of 
froth  was  not  sufficient  to  cover  the  entire  surface  of 
the  water,  in  the  spitzkast  or  spitzlutte,  the  froth  did 
not  have  sufficient  coherency  to  maintain  itself  as  a 
froth,  but  spread  out  as  a  fihii;  am  I  right? 

A.  That  is  so.  The  surface  tension  of  water  is  a 
force  of  very  great  magnitude,  capable  of  breaking 
down  liquid  and  plastic  materials  into  films  of  great 
thinness.  This  is  a  fact  known  generally,  and  it  would 
be  the  obvious  precaution  to  apportion  the  spitzkasten 
surface  to  the  requirements  of  the  float  material  yield- 
ed by  any  given  ore. 

Q.  79.  In  what  way  was  the  oil  added  during  the 
operations  with  the  apparatus  which  we  have  been  dis- 
cussing? 

A.  Two  methods  I  recall  were  used  for  adding  the 
oil  according  to  the  size  of  the  plant  operated.  In 
small  scale  apparatus  the  quantities  of  oil  were  rel- 
atively so  small  that  if  these  were  added  drop  by  drop, 
intermittencies  of  oil  supply  might  well  occur,  and 
due  regulation  of  such  small  quantities  was  difficult. 
In  such  cases  a  solution  of  soap,  that  is  to  say,  oleate 
of  soda,  was  employed,  and  this  solution,  containing 
the  oil  in  a  more  dilute  condition,  was  capable  of  closer 
regulation  and  quantification.  The  soap  solution  on 
falling  into  the  acid  liquor  of  the  mixer  was  immedi- 
ately decomposed  into  very  finely  disseminated  glob- 
ules of  oil  and  efficiently  oiled  the  mineral  without  risk 
of  intermittency  of  oiling.  In  the  larger  scale  appa- 
ratus the  oil  was  added  directly  either  by  drops  or  in 
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a  very  thin  stream,  as  the  proportion  of  mineral  pres- 
ent was  sufficient  to  engage  all  the  oil,  as,  and  when 
added.  The  oil  was  added  in  the  first  of  the  series 
of  mixers  to  the  pulp  containing  the  ore. 

Q.  83.  Following  the  operation  of  the  apparatus 
made  at  Charlotte  street,  in  what  kind  of  an  apparatus 
did  you  next  see  tests  of  the  process  of  patent  835,120 
in  suit? 

A.  I  have  no  distinct  memory  of  the  details  or  size 
of  the  various  plants  built  and  operated  at  Charlotte 
street.  I  was  consulting  metallurgist  to  Messrs.  Min- 
erals Separation,  Limited,  and  my  time  was  very 
largely  occupied  in  further  research  into  oil  processes 
on  their  behalf.  My  time  was  not  exclusively  retained 
by  Minerals  Separation,  Limited,  and  I  have  and  had 
a  large  private  professional  practice  to  attend  to.  The 
mechanical  details  of  the  various  plants  were  left 
largely  in  the  hands  of  Minerals  Separation,  Limited, 
and  my  services  were  only  required  now  and  again 
upon  any  special  matters  which  might  arise. 

Q.  81.  Have  you  any  recollection  of  seeing  an  ap- 
paratus constructed  by  Minerals  Separation  after  the 
plans  of  an  apparatus  operated  by  the  Sulphide  Cor- 
poration in   Australia? 

A.  I  was  not  personally  cognizant  of  the  work  done 
in  Australia,  beyond  knowing  that  Minerals  Separa- 
tion were  in  constant  communication  with  their  own 
staff  in  Australia,  and  I  believe,  with  the  officials  of 
the  Sulphide  Corporation.  No  doubt  I  was  told  l)y 
Mr.  Ballot  of  the  work  which  was  done  in  Australia, 
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and  I  have  no  doubt  that  I  saw  apparatus  constructed 
by  Minerals  Separation  after  plans  or  apparatus  op- 
erated by  the  Sulphide  Corporation,  but  I  have  no  rec- 
ollection of  any  specific  details  thereof. 

O.  82.  Do  you  remember  of  having  seen  drawings 
or  a  description  of  the  plant  of  the  Sulphide  Corpora- 
tion, that  is,  the  Minerals  Separation  plant  in  Aus- 
tralia? 

A.  It  is  possible  that  I  saw  drawings  and  heard 
the  description  of  such  plant,  but  I  have  no  memory 
of  this. 

O.  83.  Do  you  remember  of  receiving  any  request, 
at  this  period  of  time,  to  make  an  endeavor  to  recover 
the  valuabk^  part  of  the  mineral  more  fully  in  the  form 
of  a   froth,   as   distinguished   from   a   film? 

A.  I  have  no  recollection  of  any  such  request,  my 
impression  being  now  that  at  that  period  the  separa- 
tion was  always  effectively  in  the  form  of  a  froth,  but 
it  is  quite-  possible  that  the  apparatus  required  adapt- 
ing to  the  requirements  of  an  ore  in  regard  to  the 
production  of  the  most  coherent  froth. 

Q.  84.  You  do  remember,  then,  do  you  not,  the 
necessity  of  making  some  changes  in  the  apparatus  at 
London  for  the  purpose  of  securing  a  coherent  froth; 
am  I  right? 

A.  About  the  beginning  I  think,  of  1907,  and  from 
that  date  onwards  until  the  end,  I  think,  of  1910,  that 
is,  if  I  am  correct,  for  a  period  of  about  four  years, 
Mr.  T.  J.  Hoover  was  appointed  works  manager  and 
engineer   for  Messrs.   Minerals  Separation  plant,   and 
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continued  to  act  in  that  capacity.  During  this  period 
I  had  very  little  to  do  with  the  mechanical  details  of 
the  plant,  and,  in  fact,  was  not  so  often  present  at  the 
works.  I  am,  therefore,  not  well  acquainted  with  the 
details  of  mechanical  changes  in  the  apparatus  used 
in  London  throughout  this  period,  and  I  understand 
that  the  question  asked  would  fall  within  this  period. 

Q.  85.  Prior  to  the  engagement  of  Mr.  T.  J. 
Hoover  as  engineer,  do  you  remember  the  necessity  of 
making  changes  in  the  apparatus  at  London  for  the 
purpose  of  securing  a  coherent  froth? 

A.  My  memory  of  the  froths  produced  is  that  they 
were  always  coherent  when  produced,  and  that  it  was 
only  necessary  to  prevent  their  being  broken  down  by 
means  of  the  factors,  which  I  have  already  described. 
I  remember  that  the  tray  or  launder  was  gradually 
dispensed  with,  but  when,  and  over  what  period  it 
disappeared,  I  have  no  distinct  recollection. 

O.  86.  Did  the  idea  of  dispensing  with  the  tray  or 
launder  originate  with  you  and  Mr.  Picard  and  Mr. 
Ballot? 

A.  That  I  have  no  distinct  recollection  of,  though 
it  was  doubtless  discussed  between  us. 

Q.  87.  Was  the  tray  or  launder  dispensed  with  be- 
fore or  after  Mr.  T.  J.  Hoover  was  appointed  works 
manager  and  engineer  for  Messrs.  Minerals  Separa- 
tion, Ltd.?  In  this  connection  I  assume  that  the  tray 
or  launder  referred  to  by  you  is  that  designated  by  the 
letter  O  in,  Figure  1  of  patent  835,120  in  suit,  and 
designated  by  the  word  launder  in  Sulman  drawing 
accompanying  report  May  3,  1905? 
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A.  That  I  am  unable  to  say.  I  have  no  recollec- 
tion of  the  period  at  which  it  was  discarded. 

Q.  88.  What  was  the  reason  the  tray  or  launder 
was  dispensed  with? 

A.  I  should  think  for  the  purpose  of  making  the 
plant  more  compact  and  for  diminshing  the  free  water 
surface. 

Q.  89.  What  was  the  purpose  in  using  the  launder 
or  apron  in  the  first  place? 

A.  Merely,  I  think,  to  convey  the  sufficiently  agi- 
tated pulp  to  the  surface  of  the  spitzkasten.  There  is 
no  apparent  reason  why  the  spitzkasten  should  not 
have  been  placed  fully  against  the  end  of  the  outlet 
pipe.  Possibly,  also  at  that  time,  when  we  were  un- 
der the  impression  that  coarse  oiled  particles  might 
not  be  caught  in  the  froth,  we  wished  to  bring  them  in 
contact  with  air  and  float  them  initially  by  skin  flota- 
tion or  surface  tension  effect,  and  thus  get  them 
caught  up  in  the  froth.  As  I  have  pointed  out,  this 
was  a  difficulty  which  we  subsequently  found  not  to 
occur  to  any  appreciable  extent,  but  no  doubt  the 
launder  persisted  in  the  general  type  of  the  apparatus 
long  after  its  fancied  use  had  become  unnecessary.  As 
usual  in  plants  of  such  nature,  compactness  was  con- 
stantly sought  after.  We  were  aware  before  the  date 
of  the  patent  in  suit,  that  coarse  oiled  particles  could 
be  floated  by  surface  tension  effect  at  the  water  sur- 
face if  they  were  brought  previously  into  contact  with 
air. 

Q.  90.     You  have  referred  to  the  presence  of  air  in 
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the  Elmore  process.  It  is  a  fact,  is  it  not,  that  in  the 
Elmore  process  an  amount  of  mineral  was  floated  in 
excess  of  that  which  could  have  been  floated  by  the 
buoyancy  of  the  oil  alone? 

A.  I  have  seen  it  stated  that  in  the  Elmore  process 
an  amount  of  mineral  could  be  floated  in  excess  of  that 
due  to  the  buoyancy  of  the  oil  alone,  but  my  experi- 
ence of  that  process  is  that  the  mineral  floated  was 
amply  accounted  for  by  oil  buoyancy,  having  regard 
to  the  amounts  of  mineral  and  the  mass  of  oil  in  which 
they  were  carried.  It  is,  however,  a  fact  that  the  El- 
more separated  oil  and  mineral  did  usually  contain  a 
few  small  bubbles  of  air  and  also  small  globules  of 
water.  These  could  be  seen  when  a  layer  of  the  sep- 
arated oil  was  spread  out  in  a  thin  layer  upon  a  white 
plate.  In  examining  these  films  it  was  obvious  to  me 
that  the  small  air  bubbles  were  in  no  case  attached  to 
the  mineral,  but  were  held  suspended  in  the  mass  of 
the  viscous  oil  used. 

Q.  91.  Have  you  been  continously  acting  in  a  pro- 
fessional capacity  for  Minerals  Separation,  Limited,  up 
to  the  present  time? 

A.  I  think,  without  intermission,  since  the  begin- 
ning of  1905.  Also  for  a  period  before  that  time,  with 
about  six  months  interregnum. 

Q.  92.  In  conducting  the  operations  with  the  differ- 
ent machines  for  demonstrating  the  process  of  patent 
835,120,  and  particularly  in  the  supplying  of  oil  there- 
to, as  set  forth  in  your  answer  to  question  79,  what 
means  did  you  adopt  for  the  purpose  of  adjusting  the 
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quantity  of  oil  to  an  amount  equal  to  a  fraction  of  one 
per  cent,  on  the  ore  ? 

A.  In  continuously  acting  plant  the  rate  of  feed  of 
the  ore  was  known  and  the  amount  of  oil  requisite  to 
give  a  fraction  of  one  per  cent,  upon  the  ore  was  cal- 
culated; the  oil  was  contained  in  a  reservoir  above  the 
first  agitation  mixer,  which  reservoir  was  provided 
with  an  accurately  ground  tap;  this  was  then  turned 
and  the  number  of  oil  drops  necessary  to  give  a  cer- 
tain volume  in  a  graduated  measure  temporarily  placed 
beneath  it,  was  counted.  When  the  number  of  drops 
was  in  accordance  with  the  amount  of  ore  to  give  the 
required  proportion,  the  tap  was  left  turned  to  that  ex- 
tent, the  graduated  measure  was  withdrawn,  and  the 
ore  supply  and  liquor  started.  In  smaller  demonstra- 
tion froth  plant,  such  as  the  bottle  or  slide  machine, 
the  oil  was  added  in  the  requisite  number  of  drops  by 
means  of  a  pipette  or  dropping  tube. 

Q.  93.  What  measures  were  adopted  in  the  continu- 
ous machine  for  feeding  the  ore  at  a  constant  rate? 

A.  Mechanical  types  of  ore  feed  w^ere  adopted,  such 
as  are  well  known  in  practice,  such  as  the  belt  convey- 
or, combined  with  a  hopper,  whose  discharge  apex 
nearly  touched  the  belt;  at  a  given  speed  of  travel  of 
the  belt  a  uniform  quantity  of  ore  was  delivered  to  the 
mixer,  provided  the  hopper  w-as  kept  filled,  and  this 
amount  could  be  determined  with  fair  accuracy, 

Q.  94.  Will  you  describe,  in  detail,  the  complete 
operation  as  performed  in  a  bottle,  as  referred  to  by 
you  in  your  answ-er  to  question  92? 
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A.  A  weighed  amount  of  powdered  ore  crushed  to 
suitable  fineness  was  mixed  in  a  bottle  with  about  four 
times  its  weight  of  water.  Sulphuric  acid  was  added 
until  the  pulp  had  definite  acidity,  such  acidity  being 
below  one  per  cent,  of  the  pulp.  The  requisite  quantity 
of  oil,  namely,  a  fraction  of  one  per  cent,  upon  the  ore, 
was  then  added  by  means  of  a  pipette.  Sufficient  space 
was  left  in  the  bottle  to  include  a  substantial  amount  of 
air  or  free  space  above  the  ])ulp  level.  The  contents  of 
the  bottle  were  then  warmed  by  immersion  in  a  warm 
water  bath  until  a  temperature  of  about  40°  Centi- 
grade was  reached.  The  bottle  was  then  closed  by  a 
tightly  fitting  cork  and  the  contents  shaken  for  some 
minutes  with  considerable  violence  by  hand.  The  agi- 
tation was  stopped,  when  on  placing  the  bottle  upright 
and  keeping  it  stationary  a  thick  froth  of  mineral  rose 
lo  the  surface,  when  the  sands  that  sank  to  the  bottom 
of  the  vessel  were  visually  deemed  to  be  sufficiently  de- 
pleted of  mineral,  and  when  the  gangue  slimes,  still  in 
suspension  in  the  liquor,  showed  by  their  color  or 
whiteness  that  the  slimed  mineral  had  also  been  re- 
moved into  the  froth.  DilTerent  degrees  and  times  of 
agitation  would  be  necessary  with  different  ores  and 
with  varying  oils.  The  temperature  might  also  be 
varied  and  the  amount  of  acid  necessary  to  produce 
sensible  acidity  would  also  vary  with  the  nature  of  the 
ore  constituents. 

The  removal  of  the  froth  from  the  bottle  was  not  so 
ea?y  a  matter,  quantitatively.  It  could  be  done  to  some 
extent  by  floating  off  the  froth  by  addition  of  water 
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through  a  funnel,  but  special  types  of  apparatus  were 
evolved  by  us  to  ensure  a  better  collection  of  the  froth. 

Q.  95.  What  characteristic  of  the  ore  constituents 
would  necessitate  varying  the  amount  of  acid  to  pro- 
duce sensible  acidity? 

A.  Any  substance  present  in  the  ore  which  would 
combine  with  sulphuric  acid,  such  as  metallic  or  alka- 
line earth  oxides,  hydrates,  carbonates,  or,  in  fact,  any 
substance  decomposed  by  highly  dilute  sulphuric  acid. 

Q.  96.  In  other  words,  if  I  understand  you,  in  order 
to  produce  the  necessary  sensible  acidity  it  would  be 
necessary  to  add  enough  acid  to  react  with  the  sub- 
stances you  have  mentioned  in  order  that  some  free 
acid  might  remain;  am  I  right? 

A.    Certainly,  with  acid  of  that  dilution. 

O.  97.  Do  you  remember  who  took  up  the  question 
with  your  patent  solicitors  of  making  application  for 
U.  S.  patent  835,120  in  suit,  whether  yourself,  Mr.  Bal- 
lot, Mr.  Picard,  or  whom? 

A.  I  think  we  all  three  of  us  saw  Mr.  Ballantyne  on 
the  matter. 

Q.  98.  Did  you  ever  see  an  apparatus  in  the  labora- 
tory or  works  of  Minerals  Separation  in  which  there 
were  a  series  of  spitzkast  or  spitzlutte,  the  first  having 
the  pulp  delivered  to  it  over  an  apron  or  launder  lead- 
ing from  the  agitator,  the  first  spitzkast  delivering 
froth  or  float  material  of  some  kind  over  its  upper  edge 
and  delivering  ore  still  containing  some  valuable  min- 
eral from  its  lower  point  upon  an  apron  leading  into 
the  second   spitzkast,   and  so  on  through   a  series  of 
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three  or  four  spitzkast.  Such  an  apparatus  was  de- 
scribed in  an  article  in  the  Engineering  and  Mining 
Journal,  dated  April  30th,  1910? 

A.    I  do  not  recollect  such  an  apparatus. 

The    Commissioner   notes    that    a   copy    of    the 
article  referred  to  was  handed  to  the  witness. 

O.  99.  Was  the  copy  of  Mr.  Higgins'  report,  re- 
ferred to  in  Sulman  and  Picard's  report  of  March  3, 
1905,  accompanied  by  a  letter  from  Mr.  Ballot? 

A.  There  would  be  no  necessity  for  a  covering  let- 
ter, as  we  were  seeing  Mr.  Ballot  daily,  and  he  may 
have  handed  me  the  report  personally,  but  from  the 
opening  sentence  of  our  report  I  acknowledge  the  re- 
ceipt of  this  copy  with  curve  diagrams,  which  makes 
it  possible  that  it  was  sent  around  to  my  office  by  hand, 
with  a  covering  letter.  Mr.  Ballot  always  required  us 
to  acknowledge  receipt  of  documents,  but  I  have  no 
recollection  of  any  covering  letter. 

Q.  100.  Were  the  seven  instructions  summarized  in 
Sulman  and  Picard's  Report  of  March  3rd,  1905,  con- 
veyed to  Mr.  Higgins  in  writing? 

A.  Yes,  in  this  manner:  Mr.  Ballot,  Mr.  Picard 
and  I  had  several  consultations  shortly  prior  to  this 
time,  and  jointly  determined  upon  the  list  of  factors  to 
be  investigated.  These  were  written  out  by  myself  in 
consultation,  and  in  the  presence  of  Mr.  Ballot,  and,  I 
think,  Mr.  Picard,  and  were  handed  to  Mr.  Higgins 
either  by  myself  or  Mr.  Ballot. 

O.  101.  Can  you  produce  these  instructions  which 
were  given  to  Mr.  Higgins? 
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A.    No,  I  cannot. 

O.  102.     Have  you  a  copy  of  them? 

A.    No,  I  have  no  copy. 

Q.  103.  Where  were  you  and  Mr.  Ballot  and  Mr. 
Picard  when  this  consultation  took  place? 

A.  My  memory  is  that  it  was  at  our  offices  at  44 
London  Wall. 

O.  104.  You  are  not  sure  whether  Mr.  Picard  was 
present  or  not? 

A.  I  know  Mr.  Picard  was  present  at  the  consulta- 
tion when  the  factors  to  be  investigated  were  mutually 
agreed  by  all  three  of  us.  I  am  not  sure  whether  he 
was  present  when  these  were  written  out  by  myself. 

Q.  105.  Have  you  ever  seen  any  flotation  concentra- 
tion process,  whether  an  oil  process  or  not,  in  actual 
commercial  use,  as  distinguished  from  demonstrations, 
tests  and  experiments? 

A.  I  do  not  recall  having  seen  any  flotation  concen- 
tration process  in  actual  commercial  use,  if  this  means 
witnessing  the  running  of  a  plant — at  a  mine,  but  I 
have  seen  large  scale  runs  made  in  commercial  size  ap- 
paratus at  Minerals  Separation  works  and  in  the  El- 
more oil  buoyancy  plant. 

Q.  106.  It  is  a  fact,  is  it  not,  that  in  actual  mill 
operations  at  a  mine  or  any  place  where  ore  is  being 
practically  concentrated,  the  rate  of  flow  of  the  ore- 
containing  pulp  varies  from  time  to  time,  and  that  the 
ratio  between  the  water  and  ore  in  the  pulp  is  also  a 
varying  factor? 

A.     That  is  so  to  a  certain  extent;  the  variations 
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would  to  some  extent  be  accidental,  as  in  all  concentra- 
tion processes  it  is  necessary  for  their  best  work  that 
uniformity  of  conditions  should  be  observed  and  pre- 
cautions, in  all  well  regulated  plants,  are  taken  to  se- 
cure such  uniformity. 

Q.  107.  In  operating  with  the  process  which  patent 
835,120  in  suit  purports  to  set  forth,  did  you  devise 
any  means  for  maintaining  the  amount  of  acid  and  oil 
relative  to  ore  set  forth  in  that  patent  when  operating 
upon  the  pulp  flowing  at  a  varying  rate,  and  contain- 
ing a  varying  percentage  of  ore  to  water? 

A.  In  the  plant  devised  to  give  effect  to  the  process 
described  in  the  patent  in  suit  at  the  experimental 
works  of  Minerals  Separation,  there  were  no  difficul- 
ties in  obtaining  uniformity  of  pulp,  of  ore  supply,  and, 
therefore,  of  ratio  of  ore  to  liquor.  In  these  cases, 
owing  to  the  fact  of  the  location  of  plant  in  London, 
the  ore  was  dry  crushed,  and  hence  could  be  measured 
with  fair  accuracy  and  proportioned  to  water  in  such  a 
manner  as  to  insure  uniformity. 

Q.  108.  You  never  had  an  opportunity,  then,  I  as- 
sume, for  attempting  to  apply  the  process  under  ordin- 
ary operating  conditions  where  the  rate  of  flow  of  pulp 
varies  from  time  to  time,  and  where  the  ratio  of  ore  to 
water  in  the  pulp  also  varies  from  time  to  time,  and 
often,  as  I  understand,  with  quite  great  irregularity? 

A.  Personally  I  have  had  no  occasion  to  apply  this 
oil  concentration  process  to  conditions  that  you  have 
named,  but  it  does  not  occur  to  me  from  my  experience 
in  cyaniding  on  a  large  scale,  that  there  would  be  any 
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difficulty  in  applying  well  known  types  of  apparatus  to 
insure  such  uniformity  of  condition  as  is  necessary. 

Adjourned  to  Thursday,  August  8th,   1912,  at 
10:30  A.  M.,  at  the  same  place. 

London,  August  8th,  1912. 
Met  pursuant  to  adjournment.     Present,  counsel 
as  before. 

Direct  examination  of  Henry  Livingstone  Sul- 
.  man  continued : 

Q.  109.  Referring  to  your  references  to  the  launder 
or  tray,  corresponding  to  that  indicated  by  the  letter 
O,  in  the  patent  in  suit,  will  you  state  whether  the 
process  operated  to  produce  a  better  froth  when  the 
launder  was  used,  or  in  the  latter  apparatus  in  which 
the  launder  was  dispensed  with? 

A.  I  could  not  definitely  say,  for  this  reason:  The 
launder  w^as  practically  a  continuation  of  the  flow  of 
liquor  from  the  last  agitator  to  the  still  surface  of  the 
spitzkast.  The  liquor  flowing  down  it  was  therefore 
in  motion,  and  no  froth  could  form  there,  the  necessity 
for  the  formation  of  a  froth  being  a  comparatively 
quiet  water  surface  or  mass,  which  the  froth  can  rise 
through  without  interruption.  No  froth  formed,  that 
I  can  remember,  in  the  launder,  but  it  built  up  on  the 
surface  of  the  spitzkast  as  close  to  the  launder  as  the 
flow  of  liquor  permitted.  We  obtained  good  froths  on 
the  spitzkast  in  this  way  of  the  type  that  was  termed 
by  us  a  mat  froth  or  a  cauliflower  froth,  amounting  in 
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thickness  to  one  or  two  inches.  Sometimes,  to  my 
memory,  even  more.  The  surface  of  our  spitzkasten 
was  rather  large  at  first,  and  by  diminishing  this  area 
we  found  we  could  pile  the  froth  up  to  a  greater  thick- 
ness. The  gradual  elimination  of  the  tray  or  launder 
was  contemporaneous  with  a  restriction  of  the  spitz- 
kasten surface.  In  the  latter  types  of  froth  separators, 
which  embodied  both  these  factors,  we  certainly  did  ob- 
tain a  thicker  piled  up  froth,  but  it  is  difficult  to  say 
how  far  this  was  due  to  the  elimination  of  the  tray  or 
launder,  or  to  the  restriction  of  the  spitz  surface.  As 
I  mentioned  yesterday,  one  object  of  the  launder  was 
to  give  the  coarse  oiled  mineral  particles  in  the  pulp 
which  might  not  be  caught  in  the  froth  initially  a 
chance  of  floating  at  the  water  surface  contemporane- 
ously with  the  formation  of  the  froth  in  the  spitz  box. 

Q.  110.  Will  you  kindly,  for  the  purpose  of  making 
our  terminology  clear,  distinguish  between  what  I 
think  has  been  referred  to  by  us  as  "froth  flotation" 
and  "film  flotation"? 

A.  We  have  generally  confined  ourselves  in  speak- 
ing of  froth  to  the  specific  type  of  froth  produced  by 
the  process  described  in  the  patent  in  suit.  This  froth 
consists  of  an  assemblage  of  bubbles  of  air,  with  some 
traces,  perhaps,  of  other  gases,  but  mainly  air,  the  bub- 
bles being  of  varying  sizes  from  exceedingly  minute 
ones  to  quite  large  bubbles.  The  lifjuor  surfaces  of 
these-  bubbles  are  highly  contaminated  and  associated 
with  the  slightly  oiled  mineral.  The  mineral  particles 
are  of  all  sizes,   from  the  finest  slime  mineral  up  to 
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particles  of  sensible  size,  say,  60  mesh,  sometimes  even 
coarser.  The  sHme  mineral  particles  appear  to  be 
closely  associated  with  each  other  and  with  the  larger 
particles,  at  times,  in  the  form  of  spongy  flocks,  the 
whole  mineral  being  so  intermixed,  as  regards  its  vary- 
ing sized  particles  and  flocks  and  with  the  air  bubbles, 
as  to  form  coherent  froth  of  somewhat  spongy  nature. 
The  nature  of  the  froth  varies  somewhat  with  different 
minerals,  but  all  have  the  same  specific  matted,  coher- 
ent and  persistent  characters  when  the  plant  and  proc- 
ess are  operated  to  their  best  purpose  and  effect.  The 
froth  so  obtained  when  broken  down  by  mechanical 
means  or  by  draining  results  in  a  deposit  of  the  min- 
eral particles,  which  exhibit  to  the  touch  and  upon  in- 
spection no  visible  traces  of  oil,  and  one  would  not  sus- 
pect the  presence  of  oil  therein  unless  an  analysis  were 
made.  One  essential  for  such  a  froth  is  the  inclusion 
therein  of  slime  mineral,  as  without  the  aid  of  such 
fine  material  our  experience  is  that  the  specific  agita- 
tion froth  we  obtain  normally  cannot  be  formed. 

Q.  111.  In  the  prosecution  of  the  applications  for 
patents  in  various  countries  upon  the  subject-matter  of 
the  United  States  patent  835,120  in  suit,  were  you  ;  nd 
Mr.  Picard  and  Mr.  Ballot  all  consulted  regarding  the 
various  steps  necessary  from  time  to  time;  I  mean,  as 
obstacles  or  objections  arose,  as  they  might  have  arisen, 
to  the  grant  of  such  patents,  were  you  and  Mr.  Picard 
and  Mr.  Ballot  consulted  as  to  the  responses  to  be 
made  to  the  various  Patent  Offices  ? 

A.    Doubtless  we  were  all  three  in  close  consultation 
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with  our  patent  agents  in  all  these  matters  from  first  to 
last. 

Q.  112.  Do  you  remember  of  having  been  consulted 
in  regard  to  the  prosecution  of  an  application  for  a 
German  patent  upon  this  subject-matter? 

By  Mr.  Williams:  Objection  is  made  to  any 
reference  to  an  application  for  letters  patent  in 
Germany,  as  wholly  irrelevant  to  any  of  the  issues 
in  this  controversy. 

A.  I  have  a  broad  memory  that  we  were  consulted 
on  all  matters  in  connection  with  grants  or  objections 
to  grants  of  patents  in  various  countries,  and  I  have  a 
memory  that  some  such  consultations  took  place  in  ref- 
erence to  the  German  grant,  but  I  should  require  to 
refresh  my  memory  before  I  could  recall  any  details  of 
this. 

Q.  113.  Regarding  the  prosecution  of  this  applica- 
tion for  a  German  patent  upon  the  subject-matter  of 
the  United  States  patent  in  suit,  is  your  memory  clear 
upon  the  ultimate  issue  of  that  prosecution,  namely,  as 
to  whether  such  a  patent  was  finally  obtained  and  per- 
mitted to  remain  in  force? 

By  Mr.  Williams:  In  view  of  the  fact  that 
the  matter^ref erred  to  is  utterly  irrelevant  to  the 
issues  of  m%  suit,  and  is  further  a  matter  of  pub- 
lic record,  as  to  which  the  documents  will  speak 
for  themselves,  the  witness  is  directed  to  confine 
his  answer  to  an  affirmation  or  denial  as  to  wheth- 
er or  not  he  remembers  the  matter  inquired  of  in 
the  question. 
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A.     I  really  don't  remember. 

Q.  114.  Do  you  mean,  by  this  answer,  that  you  dis- 
tinctly affirm  that  you  do  not  remember  whether  or  not 
a  German  patent  was  granted  upon  the  subject  of  the 
United  States  patent  here  in  suit,  and  that  you  do  not 
remember  whether  or  not  such  a  patent,  if  granted, 
was  permitted  by  the  German  Patent  Office  or  court  to 
remain  in  force? 

By  Mr.  Williams:     Same  instructions. 

A.  I  do  not  remember  that  a  German  patent  was 
granted  to  us. 

Q,  115.  Do  you  remember  that  a  German  patent 
was  not  granted  upon  the  subject-matter  of  the  United 
States  patent  here  in  suit  ? 

By  Mr.  Williams:  Same  instructions,  it  be- 
ing noted  that  the  objection  is  included  in  the  in- 
structions. 

A.    This  is  now  my  impression  and  belief. 

Q.  116.  Do  you  remember  that  application  was 
made  for  a  German  patent  upon  the  subject-matter  of 
the  United  States  patent  here  in  suit? 

A.     I  do. 

Q.  117.  In  carrying  out  the  process  which  the 
United  States  patent  in  suit  purports  to  disclose,  is  it 
necessary  in  operating  upon  a  flowing  pulp,  having  an 
irregular  rate  of  flow,  and  carrying  a  varying  amount 
of  ore,  and  possibly  carrying  ores  of  varying  degrees 
of  richness,  that  some  means  should  be  adopted  for 
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controlling  the  feed  of  oil  to  the  pulp  whereby  the  oper- 
ator, conducting  the  process,  might  assure  himself  that 
at  all  times  he  was  feeding  the  percentage  of  oil  to  ore 
prescribed  in  the  patent  in  suit? 

A.  Naturally,  under  non-uniform  conditions,  means 
should  be  adopted  for  controlling  the  regulation  of  any 
of  the  ingredients,  whether  oil  or  acid,  in  order  to  ob- 
tain^ the  desired  effect,  that  is,  the  production  of  an 
agitation  froth. 

Q.  118.  Would  it  be  necessary  to  make  the  adjust- 
ment of  the  quantity  of  oil  relative  to  ore  quantitative- 
ly, that  is,  by  the  use  of  measuring  or  regulation  feed 
devices  w^hereby  the  operator  might  be  assured  of 
maintaining  the  proper  quantitative  ratio  between  the 
different  ingredients,  that  is,  the  percentage  ratio  set 
forth  in  the  patent? 

A.  Naturally,  and  this  is  the  reason  why  the  reser- 
voirs containing  the  various  ingredients  necessary  are 
furnished  with  taps  to  regulate  the  additions  to  the 
ore,  as  specified  in  the  patent  in  suit.  Obviously  the 
first  essential  towards  carrying  out  the  instruqtions  as 
to  the  proportions  given  in  the  patent  is  that  one  should 
know  the  quantity  of  ore  being  delivered  to  the  concen- 
tration plant.  If  these  ore  supplies  are  irregular,  from 
external  causes,  over  which  the  operators  of  the  con- 
centration plant  have  no  control,  the  necessary  regula- 
tions would  have  been  determined  as  to  the  amount  of 
ore  sent  to  the  concentration  plant.  The  same  broad 
requirements  would  apply  to  any  system  of  concentra- 
tion, whether  by  oil  or  the  ordinary  water  concentra- 
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tion  methods,  and,  indeed,  to  any  continuously  acting 
process  where  a  certain  range  of  conditions  is  neces- 
sary. 

O.  119.  As  I  understand  you,  to  state  it  brieflly,  the 
operator  of  the  process,  in  order  to  maintain  the  pro- 
portions of  oil  and  acid  to  ore,  as  set  forth  in  the  patent 
in  suit,  naturally  must  be  informed  as  to  the  amount  of 
ore,  which  he  is  treating,  in  order  to  maintain  the  pro- 
portions referred  to;  am  1  right? 

A.  It  is,  of  course,  well  that  he  should  be  informed 
of  this,  or  should  take  such  steps  himself  as  would  en- 
able him  to  apply  the  agitation  froth  process  described 
in  suit,  under  these  or  any  similar  abnormal  conditions. 
The  adjustment  of  the  oil,  even  under  such  abnormal 
conditions,  is,  however,  very  easily  effected,  because 
the  phenomenon  of  the  agitation  froth  production  is  in 
itself  an  indication  of  the  right  amount  of  oil  to  em- 
ploy. If,  therefore,  it  were  not  convenient  to  quantify 
the  ore  supply  from  time  to  time,  it  would  be  quite  easy 
and  effective  to  slightly  vary  the  oil  addition  to  the  in- 
coming pulps  in  order  to  produce  the  maximum  agita- 
tion froth  formation.  This  method  of  regulating  the 
oil  supply  we  might  call  a  synthetic  mode  of  regulation 
as  compared  with  the  more  analytic  method  of  adding 
known  quantities  of  oil  to  a  previous  C[uantified  err 
supply. 

Q.  120.  Then,  it  might  be,  that  an  operator  follow- 
oing  what  you  have  termed  the  synthetic  mode  of  regu- 
lation might  not  know  whether  he  was  adding  oil  or 
acid  within  the  proportions  set  forth  in  the  patent  in 
suit? 
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A.  It  might  be  so,  for  the  space  of  a  minute  or  two; 
as  to  the  acidity,  this  can  be  determined  instantly  by 
means  of  Litmus  paper,  or  other  suitable  indicator,  it 
only  being  necessary  to  have  a  slight  degree  of  acidity 
present  in  the  pulp.  As  to  oil,  the  proportions  specified 
in  the  patent  do  not  need  extremely  fine  adjustment. 
When  the  generally  minute  c[uantities  of  oil  to  ore  are 
considered,  which  amount  in  practice,  roughly,  to  about 
two  pounds  per  ton  of  ore  in  a  great  number  of  cases, 
or  perhaps  somewhat  less  or  more,  conditions  of  ore 
supply  may  fluctuate  to  some  extent  without  greatly 
affecting  the  result.  If  these  fluctuations  in  supply  are 
excessive  then  the  operator  would  naturally  make  such 
further  slight  adjustment  of  his  oil  addition  as  would 
meet  the  altered  circumstances. 

Q.  121.  You  have  stated  that  the  amount  of  oil  used 
in  this  process  approximates  two  pounds  to  a  ton  of 
ore.  Can  you  make  a  similar  approximation  regard- 
ing the  amount  of  acid? 

A.  No.  This  will  be  determined  for  each  particular 
ore  and  run  of  ore  by  experiment.  Thus,  ores  which 
contain  calcite  will  require  more  acid  than  ores  which 
contain  none,  and  rough  approximation  would  be  made 
experimentally  upon  an  average  sample  of  the  particu- 
lar ore  in  cjuestion.  Thereafter,  the  rough  quantity  hav- 
ing been  determined  the  pulp  will  be  regulated  as  to  a 
sufficiency  of  acid  by  Litmus  paper  or  some  such  means. 

Q.  122.  I  invite  your  attention  to  the  drawing  of 
United  States  patent  787,814  granted  to  J.  D.  Wolf  on 
April  18,  1905,  and  inc[uire  whether  you  ever  used  an 
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agitating  or  mixing  apparatus  similar  to  that  shown  at 
the  left  hand  of  that  drawing? 

By  Mr.  Williams:  Objection  is  made  to  any 
reference  to  this  Wolf  patent  No.  787,814  as  in- 
competent, for  the  reason  that  the  patent  is  not  set 
onf  in  the  answer  and  is  irrelevant  to  any  of  the 
issues  herein. 

A.  Yes ;  I  have  seen  the  apparatus  to  which  my  at- 
tention is  drawn  and  have  seen  it  in  operation  at  Mr. 
Wolf's  works.  It  was  used  in  connection  with  an  oil 
buoyancy  process  wherein  thick  viscous  oils  were  used 
to  entrap  and  buoy  up  mineral  particles  in  the  same 
general  manner  as  the  Elmore  process.  The  object  of 
this  agitator  was  to  disseminate  the  thick  oil  in  globules 
of  sensible  size  through  the  pulp  in  order  to  bring  them 
into  contact  with  and  thus^ntrap  metallic  particles  in 
suspension  in  the  water  beneath  the  oil.  The  globules 
of  oil  then  rose  to  the  surface  with  any  entrapped  min- 
eral by  the  buoyancy  of  the  oil,  and  the  mixed  floating 
oil,  with  its  entrapped  mineral,  and  water,  were  then 
discharged  into  a  pointed  box  wherein  the  separation 
of  mineral  and  oil  from  sunk  gangue  was  started. 

Q.  123.  You  have  stated  in  answer  to  question  No. 
119  that  if  it  were  not  convenient  to  quantify  the  ore 
supplied  from  time  to  time  it  would  be  quite  easy  and 
effective  to  slightly  vary  the  oil  additions  to  the  incom- 
ing pulps  in  order  to  produce  the  maximum  agitation 
froth  formation.  In  operating  according  to  this  method 
the  operator  would  be  guided,  would  he  not,  by  the  re- 
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snlts  secured  rather  than  by  the  maintenance  of  any 
known  quantitative  relations  between  the  different  ma- 
terials? 

A.  That  is  what  I  meant,  the  result  to  be  obtained 
being  the  production  of  the  specific  agitation  froth  re- 
quired. 

Q.  124.  Can  you  remember  approximately  the  date 
when  you  saw  the  apparatus  shown  at  the  left  hand  of 
the  drawing  of  the  Wolf  patent  which  I  have  referred 
to? 

A.  My  memory  is  that  it  would  be  some  time  short- 
ly before  the  date  of  the  application  for  this  patent. 

Q.  125.  After  you  learned  of  the  existence  of  the 
Froment  British  patent  in  August,  1903,  did  you  direct 
the  attention  of  the  gentlemen  who  w^ere  then,  or  sub- 
sequently became  associated,  in  Minerals  Separation, 
Limited,  to  that  patent? 

A.  I  at  once  drew  their  attention  to  the  abstract  of 
the  Froment  patent  published  in  the  Journal  of  the  So- 
ciety of  Chemical  Industry  about  that  date, 

O.  126.  And  yourself  and  these  gentlemen  were  so 
favorably  impressed  with  the  Froment  patent,  wjfiere 
they  not,  that  they  acquired  it,  and  it  is  now  owned  by 
Minerals  Separation,  Limited,  is  it  not? 

A.  Answering  the  latter  portion  of  your  question 
first,  the  Froment  patent  rights  are  now  owned  by  Min- 
erals Separation,  Limited.  With  regard  to  the  first 
part  of  your  question,  Mr.  Picard,  Mr.  Cattermole  and 
I  had  already  been  working  on  these  lines,  but  from  the 
abstract  referred  to  it  was  evident  that  in  sundry  par- 
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ticulars  Froment  had  antedated  us,  and  the  gentlemen 
who  were  interested  with  us  in  our  previous  work  and 
in  the  Cattermole  process  decided  to  acquire  the  Fro- 
ment patent. 

Q.  127.  What  was  the  first  occasion,  Mr.  Suhnan, 
upon  which  you  ever  saw  the  valuable  constituent  of  a 
mineral  floating  as  a  froth  upon  a  freely  flowing  pulp 
or  suspended  upon  the  surface  of  the  pulp  in  the  form 
of  bubbles? 

A.  My  impression  is  that  it  was  during  the  experi- 
mental investigation  of  the  Cattermole  process  in  my 
firm's  laboratory.  I  can  no  doubt  give  3^ou  approxim- 
ate dates  by  referring  to  some  of  my  firm's  reports  on 
the  Cattermole  process. 

Q.  128.  I  do  not  care  for  the  exact  date,  but  I  as- 
sume from  your  previous  testimony  that  this  occur- 
rence was  earlier  than  the  year  1905. 

A.  Certainly.  I  think  it  would  be  between  the  end 
of  1902  and  the  middle  of  1903.  In  this  connection  the 
float  material  noticed  was  in  the  shape  of  Cattermole 
granules  now  and  again  floated  by  surface  tension  ef- 
fect to  the  top  of  the  upcast  separator  instead  of  their 
normal  sinking  to  the  bottom  of  this  separator.  This 
occurrence  was  by  no  means  a  froth.  My  first  mem- 
ory of  anything  approaching  to  a  mineral  froth  was 
towards  the  middle  of  1903,  when  carbonic  acid  gas 
was  chemically  generated  in  a  pulp  containing  mineral 
oil  in  the  Cattermole  proportions. 

Q.  129.  In  your  answer  to  question  22  you  have 
stated   that   the   gabbet   apparatus    contained    suitable 
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baffles.    What  was  the  function  of  these  baffles? 

A.  The  function  of  the  baffles  was  to  give  the  agi- 
tation, normal  to  the  gabbet  apparatus,  of  which  they 
form  an  integral  part. 

O.  130.  Were  these  baffles  used  in  the  operation  of 
the  Cattermole  granules  precipitation  process? 

A.  They  were  invariably  used  during  the  first  por- 
tion of  the  Cattermole  granulation  where  it  was  neces- 
sary to  agitate  the  oil  and  the  mineral  to  the  extent  re- 
quired to  uniformly  coat  the  mineral  particles  with  oil. 
They  were  not  used  in  the  second  portion  of  the  process 
referred  to,  where  it  was  desired  to  roll  these  oiled  par- 
ticles into  coherent  granules. 

Q.  131.  Would  the  use  of  baffles  have  been  inimical 
to  the  carrying  out  of  the  second  stage  of  the  Catter- 
mole process? 

A.  Yes.  They  would  have  prevented  the  building 
up  of  the  shot-like  granules  desired  in  the  Cattermole 
process. 

Q.  132.  But  as  I  understand  it  these  baffles  assisted 
the  operation  of  the  froth  process  at  all  stages? 

A.     Certainly. 

Q.  133.  What  effect  did  these  baffles  produce  in  the 
froth  process  which  would  not  have  been  secured  by 
the  rotation  of  the  cone  gabbet  in  the  cylindrical  vessel 
not  provided  with  baffles? 

A.  They  produced  the  violent  agitation  and  the  en- 
training of  air  necessary  to  float  mineral  as  a  froth 
when  quantities  of  oil  were  used  insufficient  for  granu- 
lation. 
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Q.  134.  I  assume  from  the  explanation  you  have 
given  that  when  a  square  vessel  is  used  with  an  agi- 
tator provided  with  radiating  arms,  the  non-circular 
character  of  the  vessel  and  irregular  form  of  the  rotat- 
ing body  in  a  measure  dispensed  with  the  necessity  of 
independent  baffle  members? 

A.    That  is  so. 

Q.  135.  In  the  Cattermole  process,  that  is,  in  the 
second  stage  referred  to  by  you,  where  the  cone  gab- 
bets  rotated  in  a  cylindrical  vessel  not  provided  with 
baffles,  I  presume  the  movement  communicated  to  the 
liquid  and  referred  to  by  you  as  a  rolling  movement,  I 
think,  consisted  largely  in  a  mass  rotation  of  the  body 
of  liquid  in  the  vessel? 

A.     That  is  substantially  correct. 

Q.  136.  Will  you  describe  the  kind  of  action  which 
takes  place  when  the  baffles  are  used,  that  is,  the  sort 
of  movement  communicated  to  the  liquid? 

A.  The  normally  rotating  liquor  mass  is  thrown 
against  the  baffles,  producing  eddies  and  much  more 
agitation  of  the  liquor  mass,  and  of  the  particles  con- 
tained in  this  mass,  than  when  merely  rotatory  motion 
was  given  to  the  whole.  The  particles  in  suspension 
were  changed  in  relation  to  one  another  when  hindered 
by  the  baffles  more  than  would  be  the  case  when  they 
were  uniformly  rotated  in  the  suspending  liquor. 

Q.  137.  In  the  presence  of  baffles  in  the  gabbet  agi- 
tator I  presume  the  surface  of  the  liquid  becomes  more 
broken  and  turbulent? 

A.    Quite  so. 
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Q.  138.     Thus  promoting  the  entraining  of  air? 

A.    That  is  so. 

O.  139.  In  your  answer  to  question  110  you  refer 
to  the  bubbles  composing  the  froth  as  containing  air 
and  other  gases.  Will  you  state  what  other  gases  be- 
sides air  are  found  in  the  froth? 

A.  The  other  gases  besides  air  which  I  have  re- 
ferred to  as  being  in  very  small  quantity,  and  not  nec- 
essarily present,  are  carbon  dioxide  and  very  occasion- 
ally traces  of  sulphuretted  hydrogen.  The  carbon 
dioxide  is  the  more  common  of  the  two  and  is  met  with 
in  agitation  froths  derived  from  mineral  which  may 
contain  no  trace  of  carbonates  or  materials  which 
would  generate  carbonic  acid  in  contact  with  sulphuric 
acid.  The  presence  of  carbonic  acid  in  such  cases  is 
accounted  for  by  the  oxidation  of  the  minute  oil  films 
on  the  surface  of  the  mineral  by  means  of  the  air  films 
attached  thereto. 

Q.  140.  I  presume  in  treating  ores  containing  a 
considerable  amount  of  easily  decomposed  carbonate 
there  will  be  a  larger  amount  of  carbonic  acid  gas  than 
in  the  treatment  of  ores  containing  less  carbonates? 
Is  that  correct? 

A.  I  do  not  think  it  necessarily  follows  to  a  sub- 
stantial degree.  The  agitation  operation  requires  a 
certain  period  before  the  oil  is  disseminated  over  the 
mineral  particles  and  during  this  time  the  carbonates, 
which  were  decomposable  by  the  dilute  acid  employed, 
would  have  been  decomposed  and  large  quantities  of 
air  would  have  been  beaten  into  and  out  of  the  mixing 
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vessel  before  an  opportunity  were  given  for  the  froth 
to  form.  Very  considerable  proportions,  I  should  think 
the  major  proportion,  of  the  carbonic  acid  so  generated 
would  have  been  eliminated  in  the  mixing  vessel.  I 
state  this  fairly  broadly,  and  I  should  expect  to  find 
rather  more  carbon  dioxide  in  the  froth  derived  from  a 
mineral  containing  calcite  than  from  one  which  did  not 
contain  calcite.  I  should  not,  however,  regard  the 
presence  of  carbon  dioxide  in  the  froth  as  an  essential 
concomitant  but  rather  as  an  accidental  inclusion 
therein. 

O.  141.  When  did  you  first  meet  Mr.  Hyde,  the  de- 
fendant? 

A.  T  have  not  had  the  pleasure  of  meeting  Mr.  Hyde 
before  I  appeared  as  a  witness  in  this  case. 

O.  J  42.  Do  you  remember  of  ever  having  had  any 
correspondence  with  Mr.  Hyde? 

A.  I  do  not  remember  any  correspondence  with  Mr. 
Hyde. 

Q.  143.  You  have  referred  to  the  fact  that  you  and 
Mr.  Picard  were  developing  or  working  upon  a  flota- 
tion process  at  the  time  you  first  learned  of  the  exist- 
ence of  the  Froment  process.  Is  the  process  which  you 
and  Mr.  Picard  were  then  occupied  upon,  the  one  set 
forth  in  United  States  patent  793,808  granted  to  your- 
self and  Mr.  Picard  July  4,  1905? 

A.  That  is  the  only  flotation  patent  that  Mr.  Picard 
and  I  worked  at  alone,  but  there  was  another  flotation 
process  about  the  same  time  in  which  we  were  also  con- 
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cerned  with  Mr.  Cattermole,  United  States  patent  No. 
788,247. 

The  Commissioner  notes  that  copies  of  the  sev- 
eral documents  produced  by  the  witness  and 
marked  for  identification  have  been  handed  to  de- 
fendant's counsel. 

Direct  examination  closed. 

Cross-Examiiiation  by  Mr.  Williams. 

X-Q.  144.  Please  state  generally  your  experience  as 
a  metallurgist,  including  your  education  and  your  asso- 
ciations in  that  art. 

A.  I  am  past  president  of  the  Institution  of  Mining 
and  Metallurgy  and  a  fellow  of  the  Institute  of  Chem- 
istry, Great  Britain.  I  am  also  a  member  of  the  So- 
ciety of  Chemical  Industry  and  of  several  other  tech- 
nical societies.  I  received  my  chemical  and  metallurgi- 
cal training  at  University  College,  London,  where  I 
devoted  four  years  to  the  study  of  these  subjects.  I 
was  awarded  the  gold  and  silver  medals  for  practical 
and  theoretical  chemistry,  respectively,  and  the  bronze 
medal  for  fuel  and  metallurgy.  Since  leaving  college  in 
1881  I  have  been  engaged  exclusively  in  the  practice 
of  the  profession  of  technical  chemistry  and  metallurgy 
and  since  about  1891  I  have  been  exclusively  engaged 
in  metallurgical  work.  I  have  traveled  in  connection 
with  my  metallurgical  work  in  South  Africa,  Australia, 
The  Malay  States,  Japan,  Canada  and  the  continent  of 
Europe.     I  have  had  considerable  experience   in   the 
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treatment  of  various,  ores,  gold,  silver,  copper,  lead, 
zinc,  etc.,  and  am  well  acquainted  v/ith  the  general 
processes  used  for  extracting  these  metals  from  their 
ores.  I  am  also  conversant  with  methods  for  concen- 
trating ores  and  have  given  particular  attention,  of 
late  years,  to  the  concentration  of  ores  by  means  of  oil. 

X-Q.  145.  Exclusive  of  your  inventive  and  investi- 
gating Vv'ork  for  Minerals  Separation,  Limited,  one  of 
the  complainants,  have  you  been  consulted  as  a  metal- 
lurgist and  have  you  made  inventions  relating  to  metal- 
lurgical subjects?  If  so,  please  briefly  outline  this 
work. 

A.  I  have.  I  am  the  co-inventor  with  Dr.  F.  L. 
Teed  of  the  bromo-cyanide  process,  a  modification  of 
the  cyanide  process,  which  has  been  extensively  used, 
and  is  still  being  used  in  Australia  for  the  reduction  of 
refractory  gold  ores.  This  process  has  already  suc- 
cessfully treated  about  5,000,000  tons  of  refractory  tel- 
luride  ores  in  Western  Atistralia  and  other  refractory 
ores  elsewhere.  I  have  also  co-operated  with  Mr.  Pic- 
ard  in  developing  and  perfecting  his  invention  for  the 
reduction  of  refractory  zinc-lead  ores  by  what  is  known 
as  the  briquetting  process.  I  am  the  inventor  of  a 
process  for  treating  refractory  lead-zinc  ores  by  a  wet 
process  with  the  aid  of  sulphurous  acid.  I  also  invent- 
ed a  method  for  converting  the  dry  ball-mill  into  a  wet 
crusher  and  this  invention  has  been  used  by  Messrs. 
Krupp  of  Germany  for  many  years  past. 

X-0.  146.  By  what  concerns  have  you  been  consult- 
ed as  to  oil  concentration  processes? 
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A.  I  have  been  consulted  in  relation  to  a  float  gold 
process,  of  which  I  was  also  the  inventor,  which  was 
devised  for  the  purpose  of  avoiding  losses  of  gold  as 
float  material  by  a  method  of  reducing  the  surface  ten- 
sion of  the  milling  water,  and  also  in  regard  to  the 
precipitation  and  coagulation  of  slime  material  from 
milling  water  by  means  of  a  soap  solution.  This  was 
in  1893  and  1894.  I  have  also  been  consulted  by  the 
inventors  of  the  Robson  and  Crowder  oil  process,  also 
by  clients  in  regard  to  the  Elmore  oil  process,  who  were 
investigating  the  latter,  with  the  object  of  working  it 
in  a  British  colony.  I  have  also  been  consulted  with 
regard  to  the  Cattermole,  Froment  and  other  processes 
which  are  antecedent  to  the  patent  in  suit  as  to  date, 
and  I  am  generally  cognizant  with  the  details  of  other 
oil  processes  which  have  been  invented  of  late  years, 
including  that  of  Wolf,  by  whom  also  I  was  consulted. 

X-Q.  147.  Your  attention  was  directed  to  an  agitat- 
ing or  mixing  apparatus  shown  at  the  left-hand  of  the 
drawing  of  United  States  patent  to  Wolf,  No.  787,814, 
this  apparatus  being  generally  designated  by  the  letter 
B.  What  can  you  say  additionally  as  to  that  mixing 
apparatus,  its  origin,  and  knowledge  of  it  in  the  metal- 
lurgical art? 

A.  This  was  a  type  of  apparatus  which  was  well- 
known  at  the  date  of  Wolf's  patent.  It  was  built  and 
sold  by  Messrs.  Johnson  of  Stratford,  manufacturers 
of  industrial  machinery,  filter  presses,  etc. 

X-Q,   148.     Please  briefly  describe  the  construction 
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and  operation  of  this  apparatus  which  I  believe  I  may 
term  the  "Johnson  mixer." 

A.  It  is  a  cyHndrical  mixing  vessel  with  a  hemi- 
spherical bottom  and  contains  a  central  tube  rigidly 
supported  by  a  series  of  radial  arms.  Within  this 
tube  is  a  rotating  vertical  shaft,  at  the  bottom  of  which 
are  a  series  of  impeller  blades.  According  to  the  direc- 
tion of  the  rotation  of  this  central  shaft  and  impeller, 
the  liquor  in  the  containing  vessel  would  either  be 
forced  up^in  one  direction,  or  the  liquor  might  be 
drawn  down  the  tube,  and  expelled  at  the  bottom,  re- 
turning again  over  the  top  of  the  central  tube.  The 
apparatus  was  designed  to  produce  much  the  same  ef- 
fect as  the  apparatus  generally  known  as  a  gabbet  or 
cone  mixer.  In  this  instance  the  radial  arms  support- 
ing the  inner  tube  acted  as  efficient  baffles,  preventing 
the  undue  rotation  of  the  liquid  mass  as  a  whole. 

X-Q.  149.  You  have  said  that  this  Johnson  mixer 
was  well  known  at  the  time  of  the  Wolf  patent.  I  note 
that  the  patent  was  issued  in  April,  1905,  upon  an  ap- 
plication filed  in  May,  1903.,  Did  you  intend  to  include 
one  or  both  of  these  dates  in  your  answer. 

A.    I  intended  the  earlier  date. 

X-Q.  150.  You  have  mentioned  an  apparatus  gener- 
ally known  as  a  gabbet  or  cone-mixer.  Will  you  please 
describe  this  apparatus? 

Mr.  Scott:  The  question  is  objected  to  as  im- 
plying contrary  to  anything  that  has  been  proved 
in  this  case  that  the  term  ''gabbet"  is  a  well-known 
term  or  conveys  any  definite  meaning. 
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A.  The  apparatus  which  is  known  to  me,  and  gen- 
erally to  metallurgists,  as  a  gabbet  or  cone-mixer,  is 
that  which   is  described  in  the  British  letters   patent 


No.  840  of  1889,  granted  toZ-Haywood,  Boulton  and 
Gabbett,  and  the  apparatus  is  generally  known  by  the 
name  of  the  last  of  these  inventors.  It  was  an  appa- 
ratus well  known  in  the  industrial  world  and  figured 
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sel,  in  which  the  cone  is  rotated,  producing  a  centrifu- 
gal ejection  effect  from  the  larger  diameter  of  the  trun- 
cated cone,  may  be  either  cylindrical  or  square.  If 
cylindrical,  it  is  suitably  fitted  with  stationary  baffles. 
This  type  of  apparatus  was  well  known  to  me  for  many 
years  previous  to  its  application  to  the  Cattermole 
process  and  was  used  by  me  and  in  my  laboratory  for 
the  agitation  and  aeration  of  cyanide  pulps. 

I  should  say  in  connection  with  this  apparatus,  that 
I  the  apparatus  as  a  whole,  and  not  merely  the  rotating 
I  cone,  is  known  as  the  gabbet  or  cone-mixer. 
;  '  X-Q.  151.  In  your  answer  to  Q.  16  you  mention  a 
small  scale  plant  which  you  were  instrumental  in  de- 
signing and  erecting  and  which  was  sent  out  to  Aus- 
tralia, this  plant  being  for  the  operation  of  the  Catter- 
mole process.  Can  you  produce  a  photograph  of  this 
plant  and  if  so,  will  you  do  so? 
A.    I  can,  and  will. 
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and  operation  of  this  apparatus  which  I  beheve  I  may 
term  the  "Johnson  mixer." 

A.  It  is  a  cyhndrical  mixing  vessel  with  a  hemi- 
spherical bottom  and  contains  a  central  tube  rigidly 
supported  by  a  series  of  radial  arms.  Within  this 
tube  is  a  rotating  vertical  shaft,  at  the  bottom  of  which 

are  a  series  of  impeller  blades.  According  to  the  direc- 
tion   of    tVi'='    i-^fn<-iV-    -^r    ii.  •.    .,*.-    1       1       '• 

P.  1666,  L.  11,  insert   "  the   central    tube  and   out    at   the 
top,  so  forming  a  circuit  "  before  "  in  " 

c^xx.xixg,  o.g,ciiii  uvci  LUC  iu\)  (jL  Liie  central  tuDe.  itie 
apparatus  was  designed  to  produce  much  the  same  ef- 
fect as  the  apparatus  generally  known  as  a  gabbet  or 
cone  mixer.  In  this  instance  the  radial  arms  support- 
ing the  inner  tube  acted  as  efficient  baffles,  preventing 
the  undue  rotation  of  the  liquid  mass  as  a  whole. 

X-Q.  149.  You  have  said  that  this  Johnson  mixer 
was  well  known  at  the  time  of  the  Wolf  patent.  I  note 
that  the  patent  was  issued  in  April,  1905,  upon  an  ap- 
plication filed  in  May,  1903.,  Did  you  intend  to  include 
one  or  both  of  these  dates  in  your  answer. 

A.    I  intended  the  earlier  date. 

X-Q.  150.  You  have  mentioned  an  apparatus  gener- 
ally known  as  a  gabbet  or  cone-mixer.  Will  you  please 
describe  this  apparatus? 

Mr.  Scott:  The  question  is  objected  to  as  im- 
plying contrary  to  anything  that  has  been  proved 
in  this  case  that  the  term  *'gabbet"  is  a  well-known 
term  or  conveys  any  definite  meaning. 
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A.  The  apparatus  which  is  known  to  me,  and  gen- 
erally to  metallurgists,  as  a  gabbet  or  cone-mixer,  is 
that  which  is  described  in  the  British  letters  patent 
No.  840  of  1889,  granted  to /-Haywood,  Boulton  and 
Gabbett,  and  the  apparatus  is  generally  known  by  the 
name  of  the  last  of  these  inventors.  It  was  an  appa- 
ratus well  known  in  the  industrial  world  and  figured 
upon  the  covers  of  technical  journals.  It  consists  of  a 
containing  vessel  fitted  with  a  central  shaft  which  car- 
ries a  truncated  hollow  cone  which  may  be  either  up- 
right or  inverted.  The  cone  may  be  varied  in  shape 
and  may  contain  internal  baffles.  The  containing  ves- 
sel, in  which  the  cone  is  rotated,  producing  a  centrifu- 
gal ejection  effect  from  the  larger  diameter  of  the  trun- 
cated cone,  may  be  either  cylindrical  or  square.  If 
cylindrical,  it  is  suitably  fitted  with  stationary  baffles. 
This  type  of  apparatus  was  well  known  to  me  for  many 
years  previous  to  its  application  to  the  Cattermole 
process  and  was  used  by  me  and  in  my  laboratory  for 
the  agitation  and  aeration  of  cyanide  pulps. 

I  should  say  in  connection  with  this  apparatus,  that 
the  apparatus  as  a  whole,  and  not  merely  the  rotating 
cone,  is  known  as  the  gabbet  or  cone-mixer, 
'  X-Q.  151.  In  your  answer  to  O.  16  you  mention  a 
small  scale  plant  which  you  were  instrumental  in  de- 
signing and  erecting  and  which  was  sent  out  to  Aus- 
tralia, this  plant  being  for  the  operation  of  the  Catter- 
mole process.  Can  you  produce  a  photograph  of  this 
plant  and  if  so,  will  you  do  so? 

A.    I  can,  and  will. 


1668      Minerals  Separation,  Limited,  et  al.,  vs. 

Deposition  of  Henry  L.   Sulnian. 

The  Commissioner  marks  for  identification  a 
photograph  produced  by  the  witness  in  answering 
the  last  question  as  "Photograph  AustraHan  Cat- 
termole  Plant." 

X-Q.  152.  I  note  that  upon  this  photograph  there 
are  red  ink  markings  of  a  descriptive  nature.  By 
whom,  if  you  know,  was  this  marking  made? 

A.     These  markings  are  in  my  own  handwriting. 
X-Q.   153.     Please  briefly  describe  the  plant  shown 
in  this  photograph? 

A.  The  plant  consists  of  a  battery  of  mixers  which 
consist  of  vessels  formed  of  metal  at  the  bottom  and 
glass  at  the  top.  These  mixers  are  arranged  in  three 
series,  and  each  is  fitted  with  an  internal  revolving 
cone.  The  top  series  of  four  and  the  second  series  be- 
low of  three  mixers  are  gabbet  mixers.  That  is  to  say, 
they  contain  wire  baffles  which  are  essential  to  the  cyl- 
indrical form  of  this  mixer  and  are  designed  to  per- 
form the  agitation  necessary  in  the  first  portion  of  the 
Cattermole  process.  The  lower  mixers  contain  no  baf- 
fles and  I  think  Nos.  5  and  6  mixers  of  the  second 
series  do  not  contain  baffles  and  were  therefore  not  the 
normal  gabbet  mixer.  It  was  in  the  mixers  without 
baffles  that  the  rolling  motion  was  given  to  the  pulp. 

X-Q.  154.  Please  now  produce  the  reports  of  your 
firm  relating  to  the  plant  which  you  have  just  de- 
scribed. 

A.  I  now  produce  these  reports  dated  November 
19th,  1903,  and  March  4th,  1904. 
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X-Q.  155.  By  whom  are  these  reports  signed,  and 
to  whom  were  they  delivered? 

A.  They  are  signed  by  my  firm  in  my  handwriting, 
and  they  were  dehvered  to  Mr.  John  Ballot. 

The  Commissioner  marks  for  identification  the 
reports  produced  by  the  witness  as  "Sulman  and 
Picard  Report,  November  w,  1903,"  and  "Sulman 
and  Picard  Report  March  4,  1904,"  and  copies  of 
these  reports  are  handed  to  defendant's  counsel. 

X-Q.  156.  In  the  work  done  by  you  for  Mr.  Ballot 
and  those  associated  with  him,  first  in  the  Cattermole 
Ore  Concentration  Syndicate,  Ltd.,  and  afterwards  in 
Minerals  Separation,  Limited,  what  was  your  habit  as 
to  making  a  record  of  the  work  done  for  these  con- 
cerns ? 

A.  No  matter  how  closely  we  collaborated  and  how 
intimately  all  the  experiments  were  known  to  those 
concerned,  Mr.  Ballot  always  insisted  upon  such  results 
being  put  into  complete  form  as  a  record  of  work  done, 
and  this  was  always  carried  out  by  us. 

X-Q.  157.  Please  produce  reports  of  this  nature 
other  than  those  you  have  heretofore  produced,  de- 
scribing them  by  the  respective  dates  of  the  reports. 

A.  I  now  do  so,  and  describe  the  reports  as  dated 
25th  March,  1903;  May  5th,  1903;  September  24th, 
1903;  April  19th,  1904;  May  2nd,  1904;  May  18th, 
1904;  17th  February,  1905;  21st  February,  1905.  As 
to  the  rejwrt  of  May  5th,  1903,  the  docum.ent  produced 
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is  a  copy  from  our  own  file,  the  original  report  having 
been  mislaid  or  lost. 

The  several  documents  produced  by  the  witness 
are  marked  by  the  Commissioner  for  identification 
each  as  "Sulman  and  Picard  Report,"  followed  by 
the  date  appearing  on  such  report. 

X-Q.  158.  You  have  said  that  the  plant  shown  in 
"Photograph  Australian  Cattermole  Plant"  was  sent 
to  Australia.  Who,  if  anyone,  went  with  it  to  Aus- 
tralia? 

A.  Mr.  George  Chapman,  to  whom  a  copy  of  the 
photograph  was  handed. 

X-Q.  159.  You  were  asked  in  Q.  49  whether  you 
built  any  other  apparatus  than  an  apparatus  substan- 
tially like  that  shown  in  Figure  1  of  the  patent  in  suit, 
at  a  later  date,  for  the  purpose  of  operating  the  process 
of  the  patent  in  suit.  Did  your  answer  to  that  question 
include  small  scale  or  testing  apparatus? 

A.  No,  my  answer  contained  no  reference  to  small 
testing  plant  or  apparatus. 

X-Q.  160.  Please  now  describe  the  several  construc- 
tions of  small  scale  or  testing  apparatus,  such  as  that 
question  would  call  for. 

A.  In  small  scale  testing  work  with  small  quanti- 
ties of  ore  it  was  not  practicable  to  float  a  froth  off 
from  the  small  testing  vessel  by  means  of  water  with 
completeness.  Mr.  Picard  and  I  devised  several  types 
of  apparatus  for  separating  the  froth  after  it  had  been 
formed   in    small    scale   experiments   more    effectively. 
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]\Tany  types  of  apparatus  were  constructed  by  us,  such 
as  vessels  provided  with  a  movable  septum,  either  of 
celluloid  or  cloth  which  might  be  drawn  beneath  the 
froth  after  this  had  collected  at  the  surface  of  the 
liquor  and  after  the  gangue  material  had  subsided. 
These  methods  answered  better,  but  we  found  the  best 
m.ethod  was  to  cut  the  froth  portion  of  the  pulp  from 
the  gangue  portion  of  the  pulp  by  means  of  sliding  the 
top  portion  of  the  vessel  away  from  the  bottom  por- 
tion upon  a  suitably  constructed  slide  device.  The  first 
type  of  such  apparatus  which  I  made  at  Cowper  street 
was  a  block  of  wood  divided  longtudinally  into  three 
cuts;  the  bottom  portion  or  cut  formed  the  bottom  of  a 
series  of  vessels  which  were  formed  by  boring  a  large 
hole  through  the  two  upper  cuts.  The  two  surfaces 
were  then  greased  and  fitted  together  and  formed  a 
series  of  water-tight  vessels.  The  froth-forming  pulp 
was  now  filled  in  these  vessels  and  allowed  to  stand  un- 
til the  froth  had  fully  formed  and  the  gangue  had  sub- 
sided. Upon  now  pushing  or  sliding  the  upper  wooden 
cut  or  portion  of  the  apparatus,  the  froth-bearing 
liquor  was  sliced  oft  in  entirety  and  was  collected  in  a 
vessel  placed  at  the  side  of  this  device.  This  rough  ap- 
paratus answered  so  well  that  we  devised  a  glass  and 
metal  agitation  vessel  for  performing  the  same  action 
with  accuracy  and  efficiency.  Two  or  three  of  such  ap- 
paratus were  constructed  by  Mr.  Picard  and  I  am  able 
to  produce  the  first  of  these  which  fulfilled  all  the 
necessary  requirements. 

X-O.  161.    Please  produce  the  apparatus  referred  to. 


1672      Minerals  Separation,  Limited,  ct  aL,  vs. 

Deposition  of  Henry  L.   Sulman. 

A.  I  do  so.  This  apparatus  was  described  by  us  in 
a  report  to  Mr.  John  Ballot  dated  24th  February,  1910, 
of  which  I  produce  a  carbon  copy  of  the  original  from 
our  files.  This  apparatus  was  shown  by  us  to  Mr. 
Theodore  J.  Hoover. 

The  Commissioner  marks  for  identification  the 
apparatus  produced  by  the  witness  as  "Sulman 
and  Picard  Slide  Machine"  and  the  report  pro- 
duced by  the  witness  as  "Sulman  and  Picard  Re- 
port February  24,  1010." 

X-Q.  162.  When  relatively  to  the  date  of  this  report 
February  24,  1910,  was  the  apparatus  "Sulman  and 
Picard  Slide  Machine"  made? 

A.  This  particular  apparatus  was  made  some  little 
while  before,  and  had  been  tested  by  us,  but  others  of 
the  same  type  had  been  previously  made  and  experi- 
mented with  and  it  was  not  until  we  got  the  results  that 
this  improved  type  gave  us  that  we  reported  the  matter 
to  Mr.  Ballot.  We  were  engaged,  I  suppose  ^together, 
about  two  or  three  months  previously  constructing  ap- 
paratus which  led  to  this. 

X-Q.  163.  Referring  now  to  your  answer  to  Q.  133, 
please  state  whether  or  not  you  are  prepared  to  say  that 
with  an  apparatus  like  the  cone  mixer  or  gabbet,  but 
modified  by  the  omission  of  the  stationary  baffles,  an 
agitation  froth  such  as  you  have  repeatedly  referred  to 
cannot  be  produced. 

A.    I  am  quite  unprepared  to  say  this. 

Adjourned  to  Friday,  August  9th,  1912,  at  10:30 
A.  M.,  at  the  same  place. 
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London,  August  9th,  1912. 
Met  pursuant  to  adjournment.    Present  counsel 
as  before. 

Cross-examination  of  Henry  Livingstone  Sul- 
man continued. 

X-Q.  165.  Have  you  had  a  search  made  for  any  let- 
ter such  as  is  referred  to  in  Q.  99,  and  if  so,  with  what 
result? 

A.  I  have,  and  produce  two  letters  dated  March  3rd, 
1905,  and  March  6th,  1905,  each  signed  by  Mr.  A.  O. 
Williams,  Secretary  of  Minerals  Separation,  Limited. 

The  Commissioner  marks  for  identification  the 
two  letters  produced  by  the  witness  respectively  as 
''Minerals  Separation  Letter,"  followed  by  the 
date  of  each  letter. 

X-Q.  166.  You  have  produced  a  number  of  reports 
signed  by  your  firm  and  each  one  dated.  What  does  the 
date  of  each  of  these  reports  signify? 

A.  I  dated  each  report  on  the  day  that  it  was  writ- 
ten and  it  was  immediately  delivered  to  Mr.  Ballot. 

X-Q.  167.  In  Q.  110  you  were  asked  to  define  froth 
flotation  and  film  flotation,  and  your  answer  is  appar- 
ently confined  to  froth  flotation.  Please  complete  that 
answer  by  defining  film  flotation. 

A.  By  film  flotation,  which  is  sometimes  also  re- 
ferred to  by  us  as  skin  flotation,  is  meant  the  flotation 
of  particles  of  oiled  or  unoiled  mineral  at  a  water  sur- 
face by  surface  tension  efifect.     Such  films  would  con- 
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tain  the  mineral  particles  in  a  layer,  not  substantially 
exceeding  one  particle  thick.  Both  oiled  and  unoiled 
mineral  particles  form  such  films,  but  the  films  of  oiled 
mineral  are  much  more  persistent  than  films  which  are 
composed  of  unoiled  particles.  Such  films  may  occa- 
sionally contain  isolated  bubbles  coated  with,  or  con- 
taminated by,  such  mineral  particles,  but  such  occasion- 
al bubbles  would  not  form  a  froth. 

X-Q.  168.  You  have  said  that  in  a  film  or  skin  flo- 
tation the  particles  of  mineral  are  floated  at  a  water 
surface  by  surface  tension  effect.  In  the  phenomenon 
of  agitation  froth  flotation  is,  or  is  not,  the  phenomenon 
a  surface  tension  phenomenon? 

A.  Not  in  the  sense  in  which  I  have  employed  the 
term  in  the  answer  to  the  last  question.  In  this  answer 
I  referred  to  surface  tension  effect  as  that  flotation  ef- 
fect which  is  exhibited  at  a  plain  water  surface  just 
as  a  greased  needle  will  float  at  such  a  surface.  The 
whole  of  the  phenomena  of  froth  flotation  involve  phy- 
sical reactions  which  might  be  broadly  classed  under 
surface  tension  phenomena,  but  I  have  not  used  the 
words  "surface  tension  effect"  to  refer  to  these. 

X-Q.  169.  You  have  devoted  considerable  time  to 
studying  and  experimenting,  have  you  not,  in  an  in- 
vestigation of  the  scientiflc  aspect  of  flotation  phe- 
nomena? 

A.    I  have. 

X-Q.  170.  What  have  you  found  to  be  the  effect  of 
heat  in  the  specific  phenomena  of  agitation-froth  flota- 
tion? 


Butte  &  Superior  Mining  Company.         1675 
Deposition  of  Henry  L.   Sulman. 

A.  The  effect  of  heat  is  advantageous  to  the  opera- 
tion of  agitation  froth  production  in  two  main  respects. 
The  first  of  these  and  perhaps  the  lesser  effect  is  the 
decrease  of  viscosity  of  the  oil  with  increased  tempera- 
ture by  which  it  is  capable  of  more  ready  sub-division 
and  dissemination  throughout  the  mineralized  pulp. 
The  second  effect  of  increased  temperature  is  the  modi- 
fication of  surface  tension  effect  between  the  water  and 
oiled  mineral  surface  in  the  direction  of  a  beneficial 
effect  in  the  attachment  of  air  thereto. 

X-Q.  171.  What  have  you  found  to  be  the  effect  of 
mildly  acidifying  the  water  of  the  pulp  in  the  specific 
phenomena  of  agitation  froth  flotation? 

A.  Acidified  water  tends  to  wet  the  gangue  particles 
more  efficiently  than  plain  water,  or  water  unacidified, 
and  thus  prevents  the  adhesion  of  oil  to  such  particles 
to  a  greater  extent  than  obtained  when  unacidified 
water  is  used. 

X-0.  172.  Is  this  a  chemical  or  a  physical  phenome- 
non? 

A.    It  is  entirely  a  physical  phenomenon. 

X-Q.  173.  What  did  you  find  to  be  the  result  of  heat 
in  such  processes  as  the  Elmore,  to  which  you  have  re- 
ferred, and  also  the  Wolf  process? 

A.  Both  of  these  processes  were  bulk  oil  processes 
which  depended  upon  the  buoyancy  of  the  oil  for  sup- 
porting the  mineral  entrapped  in  it.  Considerable  vis- 
cosity of  the  oil  was  necessary  to  prevent  the  heavy 
mineral  from  sinking  out  of  the  oil  mass  too  rapidly 
when  so  entrapped.     The  Wolf  process  involved  the 
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use  of  oil  made  still  more  viscous  by  the  use  of  chlor- 
ide of  sulphur.  In  both  these  processes  increased  tem- 
perature led  at  once  to  decrease  in  viscosity  and  consid- 
erably enhanced  the  tendency  of  the  entrapped  mineral 
to  fall  out  of  the  bulk  of  oil  in  which  it  had  been  en- 
trapped. 

X-Q.  174.  How  about  the  effect  of  violent  agitation 
in  the  Wolf  and  Elmore  bulk  oil  processes? 

A.  If  agitation  exceeded  a  certain  moderate  limit  in 
regard  to  either  of  these  methods  the  oil  became  emul- 
sified in  the  pulp  and  a  mass  of  heterogeneous  material 
might  float  whilst  other  portions  would  sink;  no  sep- 
aration of  mineral  from  gangue  would  be  effected,  and 
with  violent  agitation,  the  whole  mass  would  form  an 
emulsified  product  which  might  be  likened  to  a  salad 
dressing  containing  ore. 

X-0.  175.  In  your  simile  of  salad  dressing,  please 
particularize  as  to  the  kind  of  salad  dressing. 

A.  It  would  be  a  unique  one.  Somewhat  of  the 
mayonnaise  variety. 

X-Q.  176.  I  call  your  attention  to  Figure  2  of  the 
patent  in  suit,  and  ask  you  whether,  or  not,  in  the  agi- 
tation vessel  a  there  shown,  an  el^cient  baffle  is  illus- 
trated? 

A.  Yes,  certainly;  it  is  the  stationary  baffle  marked 
a'  in  the  form  of  a  pipe  which  would,  and  did,  act  effi- 
ciently as  baffle. 

X-Q.  177.  In  your  answer  to  Q.  108,  you  speak  of 
well-known  types  of  apparatus  to  ensure  uniformity  of 
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condition  as  to  pulp  supply.  What  well-known  types  of 
apparatus  did  you  refer  to?^ 

A.  I  referred  to  the  many  known  types  of  slime  set- 
tlers and  pulp  thickeners  which  are  extensively  used 
for  the  purpose  of  de-watering  and  settling  fine  ore  sus- 
pensions for  the  purpose  of  obtaining  a  uniform  thick- 
ened ore  product. 

X-Q.  178.  What,  in  your  opinion,  is  the  best  means 
of  determining  that  the  agitation  froth  process  of  the 


question  with  your  patent  solicitors  of  making  applica- 
tion for  the  United  States  patent  in  suit.  I  now  ask  you 
the  same  question  as  to  the  making  of  the  application 
for  British  patent  No.  78^3  of  1905,  filed  April  12th, 
1905,  a  copy  of  which  I  now  show  you. 

A.  I  remember  that  Air.  Ballot,  Mr.  Picard  and  my- 
self took  up  this  question  with  our  patent  solicitor, 
with  whom  we  jointly  had  many  interviews.  Mr.  Bal- 
lantyne,  a  member  of  the  firm  of  our  patent  solicitors, 
attended  for  this  purpose  both  at  our  laborat^j^ory,  at 
the  works  laboratory  at  Aldermanbury  Avenue  and  at 
Mr.  Ballot's  ofifice  on  several  occasions. 
Cross-examination  closed. 

Rc-Dircct  Examination  by  Mr.  Scott. 

R-D.  Q.  180.     Do  you  find  that  the  overflow  pipe  at 
a\  shown  in  Figure  2  of  the  drawing  of  the  patent  in 
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use  of  oil  made  still  more  viscous  by  the  use  of  chlor- 
ide of  sulphur.  In  both  these  processes  increased  tem- 
perature led  at  once  to  decrease  in  viscosity  and  consid- 
erably enhanced  the  tendency  of  the  entrapped  mineral 
to  fall  out  of  the  bulk  of  oil  in  which  it  had  been  en- 
trapped. 

X-Q.  174.  How  about  the  effect  of  violent  agitation 
in  the  Wolf  and  Elmore  bulk  oil  m-orp^'-Ac'? 

P   1676  after  L.  12,  insert  "  was  formed  in  which  oil,  water, 
mineral  and  gangue  were  contained  as  a  "  mush"  some  of  this 

material  " 

^x  pwi  L10113  wuuiu  biuK;  no  sep- 
aration of  mineral  from  gangue  would  be  effected,  and 
with  violent  agitation,  the  whole  mass  would  form  an 
emulsified  product  which  might  be  likened  to  a  salad 
dressing  containing  ore. 

X-Q.  175.  In  your  simile  of  salad  dressing,  please 
particularize  as  to  the  kind  of  salad  dressing. 

A.  It  would  be  a  unique  one.  Somewhat  of  the 
mayonnaise  variety. 

X-Q.  176.  I  call  your  attention  to  Figure  2  of  the 
patent  in  suit,  and  ask  you  whether,  or  not,  in  the  agi- 
tation vessel  a  there  shown,  an  efficient  baffle  is  illus- 
trated? 

A.  Yes,  certainly;  it  is  the  stationary  baffle  marked 
a'  in  the  form  of  a  pipe  which  would,  and  did,  act  effi- 
ciently as  baffle. 

X-Q.  177.  In  your  answer  to  Q.  108,  you  speak  of 
well-known  types  of  apparatus  to  ensure  uniformity  of 
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condition  as  to  pulp  supply.    What  well-known  types  of 
apparatus  did  you  refer  to?^ 

A.  I  referred  to  the  many  known  types  of  slime  set- 
tlers and  pulp  thickeners  which  are  extensively  used 
for  the  purpose  of  de-watering  and  settling  fine  ore  sus- 
pensions for  the  purpose  of  obtaining  a  uniform  thick- 
ened ore  product. 

X-Q.  178.  What,  in  your  opinion,  is  the  best  means 
of  determining  that  the  agitation  froth  process  of  the 
patent  in  suit  is  being  carried  on  in  a  large  scale  plant? 

A.  The  efficient  production  or  realization  of  the  spe- 
cific phenomenon  of  the  agitation  froth. 

X-0.  179.  In  Q.  97  you  were  asked  who  took  up  the 
question  with  your  patent  solicitors  of  making  applica- 
tion for  the  United  States  patent  in  suit.  I  now  ask  you 
the  same  question  as  to  the  making  of  the  application 
for  British  patent  No.  78^3  of  1905,  filed  April  12th, 
1905,  a  copy  of  which  I  now  show  you. 

A.  I  remember  that  Mr.  Ballot,  Mr.  Picard  and  my- 
self took  up  this  question  with  our  patent  solicitor, 
with  whom  we  jointly  had  many  interviews.  Mr.  Bal- 
lantyne,  a  member  of  the  firm  of  our  patent  solicitors, 
attended  for  this  purpose  both  at  our  laborat^ory,  at 
the  works  laboratory  at  Aldermanbury  Avenue  and  at 
Mr.  Ballot's  office  on  several  occasions. 
Cross-examination  closed. 

Rc-Dircct  Examination  by  Mr.  Scott. 

R-D.  Q.  180.  Do  you  find  that  the  overflow  pipe  at 
a',  shown  in  Figure  2  of  the  drawing  of  the  patent  in 
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suit,  is  described  in  the  patent  as  a  baffle,  or  as  having 
the  function  of  a  baffle? 

A.  It  is  not  so  described  in  the  patent  in  suit,  but 
nevertheless  it  would  have  such  an  effect,  as  regards 
the  formation  of  potential  froth  in  the  pulp  material 
escaping  into  the  discharge  conduit  a',  so  that  if  this 
material  were  directly  discharged  upon  a  water  surface 
the  agitation  froth  would  form. 

R-D.  Q.  181.  Another  effect  of  heat,  which  subject 
you  discussed  in  your  answer  to  cross-question  170, 
would  be  to  increase  the  activity  of  the  reaction  be- 
tween the  acid  used  and  any  carbonates  present,  would 
it  not? 

A.  That  is  so,  it  would  also  lead  to  an  increased 
elimination  in  similar  proportions  of  such  carbonic  acid 
in  the  mixing  apparatus. 

R-D.  O.  182.  Whenever  flotation  concentration 
takes  place,  in  a  pulp  to  which  too  little  oil  to  float  the 
mineral  by  the  oil  buoyancy  has  been  added,  and  the 
pulp  has  been  agitated  with  the  result  of  raising  all  of 
the  oiled  mineral  to  the  surface  as  a  scum  or  froth, 
would  you  assume  that  air,  beaten  in  by  the  agitation 
had  caused  or  assisted  the  flotation? 

A.  This  is  a  very  wide  question,  and  would  appar- 
ently include  all  quantities  of  oil  below  the  effective 
bulk  STlimits  down  to  the  proportions  of  oil  used  in 
the  patent  in  suit.  All  sorts  of  phenomena  would  take 
place  according  to  the  amount  of  oil  employed  and  de- 
gree of  agitation  given.  Some  oil  entrapping  mineral 
with  entangled  air  bubbles  might  result,  and  in  such 
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cases  the  air  would  aid  oil  buoyancy  effects,  just  as 
corks  caught  in  a  fishing  net  might  enable  the  latter  to 
float.  According  to  the  extent  or  deficiency  of  oil,  in- 
termediate phenomena  would  take  place,  such  as  the 
production  of  "mushes"  or  of  sunken  material,  but  to 
the  extent  that  oiled  material  was  floated,  entangled 
air  bubbles  would  naturally  help  to  this  extent. 

R-D.  Q.  183.  Assuming  that  flotation  concentration 
has  taken  place  in  a  pulp  to  which  an  amount  of  oil, 
equal  to  two  per  cent,  by  w^eight  of  the  ore,  has  been 
added,  and  the  pulp  has  been  agitated,  thus  producing 
the  flotation,  would  it  be  your  opinion  that  air  beaten 
in  by  the  agitation  had  caused  or  materially  assisted, 
in  producing  such  flotation? 

A.  My  experience  of  such  conditions  as  you  have 
named,  and  with  the  degree  of  agitation  that  I  have 
been  accustomed  to  give,  is  that  granulation  would 
mainly  result,  and  it  is  not  my  experience  that  effective 
flotation  would  ensue  if  the  pulp  were  then  brought  to 
rest. 

R-D.  Q.  184.  Is  the  degree  of  agitation,  which  you 
have  referred  to  in  your  last  answer,  some  particular 
degree  or  duration  of  agitation? 

A.  It  is  of  the  necessary  degree  and  duration  re- 
quired to  bring  such  quantity  of  oil  into  effective  con- 
tact with  the  mineral  particles  present  in  the  pulp. 

R-D.  O.  185.  Suppose  we  assume,  as  set  forth  in 
question  183,  that  under  the  conditions  there  set  forth, 
flotation  is  produced,  contrary  to  your  experience 
though  it  may  be,  then  would  it  be  your  opinion  that 
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air  beaten  in  by  the  agitation  had  caused,  or  materially 
assisted  as  an  essential  factor  in  producing  the  flota- 
tion? 

A.  You  are  asking  me  to  assume  something  that  I 
have  no  experience  of,  all  my  experiments  in  such  di- 
rections being  to  the  contrary  effect,  namely,  that  when 
a  pulp  so  agitated  were  brought  to  rest,  sinking  of  the 
mineral,  and  not  flotation,  would  result.  Indeed,  this 
amount  of  oil,  in  my  experience,  would  generally  fall 
within  the  Cattermole  range,  and  it  is  only  when  the 
oil  falls  below  one  per  cent,  on  the  ore,  and  practically 
to  about  .5  per  cent,  upon  the  ore  in  most  cases,  that 
flotation  by  such  means  takes  place. 

R-D.  Q.  186.  Was  your  visit  to  Australia,  to  which 
you  have  referred,  at  a  date  when  the  process  which  the 
patent  in  suit  purports  to  set  forth,  was  in  operation 
there? 

A.     No,  it  was  some  years  prior  to  that. 

R-D.  Q.  187.  Did  you  have  anything  to  do  with  the 
practical  application  and  development  in  Australia  of 
the  process  which  the  patent  in  suit  purports  to  set 
forth? 

A.    Very  little,  if  any. 

R-D.  Q.  188.  Will  you  please  state  what  your  pro- 
fessional or  business  connection  with  Minerals  Separa- 
tion, Limited,  is  at  present? 

A.  I  am  their  consulting  metallurgist,  with  Mr.  Pic- 
ard,  and  am  engaged  in  investigating  and  researching 
upon  the  various  scientific  points  which  arise  in  con- 
nection with  this,  and  similar  processes,  and  also  in  an- 
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swering  or  helping  in  such  metallurgical  questions  as 
may  arise  in  connection  with  the  process  from  time  to 
time. 

Re-direct  examination  closed. 

Re-Cross  Examination  by  Mr.  Williams. 

R-X  Q.  189.  In  R-D.  O.  180  you  were  asked  as  to 
the  description  of  the  part  a\,  which  you  have  referred 
to  as  a  baffle.  Considering  the  specification  of  the 
patent  in  suit,  without  any  reference  to  the  apparatus 
described  or  shown  in  the  drawings,  in  your  opinion, 
would  a  metallurgist  at,  say,  the  early  part  of  the  year 
1905,  be  sufficiently  informed  by  such  description  of  the 
process,  exclusive  of  apparatus,  to  carry  out  the  agita- 
tion froth  process  described  in  the  patent? 

A.    In  my  opinion  he  would  be  fully  informed. 
Re-cross  examination  closed. 
Deposition  closed. 

HENRY  L.  SULMAN. 
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HUGH  FITZALIS  KIRKPATRICK-PICARJ:),  a 
witness  produced  on  behalf  of  defendants,  having 
been  duly  cautioned  and  sworn,  testifies  as  follows: 

Direct  Examination  by  Mr.  Scott. 

Q.  1.  What  is  your  name,  age,  residence  and  occu- 
pation ? 

A.  Hugh  Fitzalis  Kirkpatrick-Picard;  age,  41;  resi- 
dence, 298  West  End  Lane,  Hampstead,  London,  N. 
W. ;  I  am  by  profession  a  consulting  metallurgist  and 
assayer,  and  my  place  of  business  is  Sulman  &  Picard, 
44  London  Wall,  London,  E.  C. 

Q.  2.  Are  you  the  Hugh  Fitzalis  Kirkpatrick-Picard 
named  as  one  of  the  grantees  of  the  United  States  let- 
ters patent  No.  835,120,  involved  in  this  suit? 

A.     I  am. 

Q.  3.  Will  you  state,  Mr.  Picard,  when  you  first 
learned  of  the  use  of  oil  or  fatty  matter  as  a  means  of 
separating  part  of  the  constituents  of  an  ore  by  flota- 
tion ? 

A.  My  earliest  recollection  would  be  about  1898.  I 
cannot  say  closer  than  that,  and.that  answer  I  refer 
to  my  knowledge  of  the  Elmore  buoyancy  process. 

Q.  4,  And  when  did  you  first  learn  of  the  joint 
action  of  oil  and  a  gas  concomitantly  acting  to  produce 
flotation  of  part  of  an  ore? 

A.  I  learned  of  its  use  as  an  accidental  concomitant 
during  our  work  on  the  granulation  Cattermole  process 
about  1902,  wherein  some  of  the  granules  were  oc- 
casionallv,  accidentally,  floated  by  air. 
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Q.  5.  And  when  did  you  learn  of  the  intentional 
use  of  oil  and  a  gas  to  produce  flotation  of  the  con- 
stituents of  an  ore? 

A.  I  think  that  would  be  in  the  latter  part  of  1903 
or  early  in  1904.  I  know  it  was  some  few  months 
time  prior  to  our  first  ascertaining  the  existence  of 
the  Froment  process. 

Q.  6.  And  I  presume  the  intentional  use  of  oil  and 
a  gas,  to  which  you  refer,  is  to  some  extent  at  least 
set  forth  and  described  in  United  States  patent  793,- 
898,  granted  to  Mr.  Henry  L.  Sulman  and  yourself, 
July  4,  1905,  upon  an  application  filed  October  5,  1903, 
copy  of  which  patent  you  have  before  you? 

A.  Yes,  and  I  see  by  this  date  that  in  one  of  my 
previous  answers  I  put  my  knowledge  a  little  too  late. 
I  must  have  first  known  of  the  intentional  flotation  by 
means  of  an  oil  and  a  gas  early  in  1903. 

Q.  7.  After  learning  of  the  Froment  process,  did 
you  try  that  process? 

A.     Yes,  I  tried  the  Froment  process. 

Q.  8.  Will  you  describe  your  trial  of  that  process, 
your  mode  of  procedure  and  results? 

A.  A  sample  of  crushed  ore  was  taken  and  mixed 
with  a  small  amount  of  powdered  carbonate  of  lime, 
to  this  was  added  water,  and  on  the  top  of  the  charge 
a  thin  layer  of  oil  was  placed.  The  vessel  in  which  the 
mixture  was,  was  then  agitated  so  as  to  thoroughly 
mix  the  oil  with  the  crushed  ore.  After  the  mixing 
was  judged  to  be  complete  a  quantity  of  mineral  acid 
was  added  to  the  charge  and  the  whole  contents  of 
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the  vessel  gently  stirred,  the  effect  being  that  the  bub- 
bles of  carbonic  acid  gas  was  generated  by  the  min- 
eral acid  on  the  carbonate  attached  themselves  to  the 
oiled  particles  of  mineral,  which,  more  or  less  com- 
pletely rose  to  the  surface  of  the  liquor,  leaving  the 
depleted  residue  at  the  bottom  of  the  bottle  or  con- 
taining vessel. 

Q.  9.  In  the  patent  in  suit,  No.  835,120,  in  an  ex- 
ample of  the  application  of  the  process  the  amount  of 
oleic  acid  used  in  that  instance  is  specified  as  from 
.02  to  .5  per  cent,  on  the  weight  of  ore,  the  latter  quan- 
tity being  twenty-five  times  the  former.  How  would 
an  operator  practicing  the  process  determine  between 
these  wide  limits  what  quantity  of  oil  to  use? 

A.  As  a  matter  of  fact,  both  quantities  mentioned 
are  so  minute  in  relation  to  the  proportion  of  ore  that 
it  is  hardly  right  to  describe  the  limits  as  very  wide, 
but  the  operator  would  have  no  difficulty  in  determin- 
ing, if  there  was  any  marked  difference,  which  was  the 
best  quantity  to  use,  by  simply  noting  whether  he  was 
obtaining  the  specific  frothing  phenomenon  which  the 
patent  indicates  as  being  that  required. 

Q.  10.  In  other  words,  the  ordinary  skill  of  the 
operator  would  lead  him  to  the  right  amount,  as  I 
understand  it? 

A.  Yes,  I  think  an  operator  after  studying  this 
specification,  and  possessing  average  technical  knowl- 
edge would  have  no  difficulty  in  so  adjusting  the 
amount  as  to  obtain  this  specific  and  very  definite  form 
of  froth. 
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Q.  11.  Did  you  ever  try  the  Froment  process  pro- 
ceeding, as  directed  by  Froment  in  his  British  patent 
12,778,  of  1902? 

A.  Yes,  certainly.  The  only  information  we  had  at 
first  was  from  reading  Froment's  patent,  and  our  tests 
were  consequently  based  upon  the  information  con- 
tained in  the  document. 

Q.  12.  I  invite  your  attention  to  the  passage  ex- 
tending from  line  33,  beginning  with  the  words,  "such 
for  example,"  to  the  end  of  the  paragraph,  which  be- 
gins with  those  words  on  page  2,  and  ask  whether  you 
ever  tried  Froment  as  there  directed? 

A.  I  have  no  doubt  that  as  our  experiments  were 
conducted  from  our  reading  the  specification,  that  a 
test  of  this  kind,  if  not  exactly  of  these  cjuantities,  was 
made.  I  cannot  definitely  remember  whether  exactly 
these  quantities  were  used  in  any  specific  test. 

Q.  13.  Do  you  remember  the  result  secured  when 
operating  according  to  Froment's  patent  referred  to? 

A.  I  remember  generally  that  fairly  good  recov- 
eries of  the  sulphide  minerals  were  obtained,  but  I 
have  no  figures  of  any  particular  test,  showing  actual 
recoveries. 

Q.  14.  When  you  say  that  the  recoveries  were  fairly 
good,  do  you  mean  that  they  were  as  good  as  when 
you  operated  as  stated  in  your  answer  to  question  8? 

A.     Yes. 

O.  15.  When  these  trials  of  the  Froment  process, 
referred  to  in  your  answer  to  question  8,  were  car- 
ried out  according  to  Froment's  directions  in  the  pat- 
ent referred  to,  did  you  work  with  Mr.   Sulman? 
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A,  Yes,  we  were  working-  constantly  together  on 
these  matters. 

Q.  16.     When  did  you  first  see  operated  or  demon- 
strated the  process  which  patent  835,120  in  suit  pur- 
ports to  describe? 

A.     About  the  first  week  in  March,  1905. 

Q.  17.  Have  you  any  means  of  fixing  this  date  other 
than  by  your  unaided  memory? 

A.  There  were  certain  reports  issued  by  the  works 
where  the  process  was  operating,  and  certain  corres- 
pondence and  reports  issued  from  our  office  relating 
to  the  discovery,  and  these  aid  me  in  fixing  the  date 
approximately.  I  do  not  think  I  am  more  than  a  fort- 
night wrong  in  my  date.  If  so,  it  W'Ould  be  earlier 
rather  than  later. 

Q.  18.  Who  conducted  this  first  demonstration 
which  you  saw? 

A.  One  of  the  works  staff  of  Minerals  Separation, 
named  Mr.  Howard  Higgins.  Mr.  Higgins  was  at 
that  time  eng^ao-ed  under  instructions  from  Mr.  Sul- 
man,  Mr.  Ballot  and  myself,  in  investigating,  amongst 
other  things,  the  influence  of  the  quantity  of  oil  on 
Cattermole  granulation,  and  it  was  as  a  result  of  re- 
peatedly reducing  the  quantity  of  oil  that  eventually 
we  arrived  at  the  production  of  the  specific,  permanent 
and  coherent  froth  which  is  referred  to  in  the  patent 
in  suit. 

Q.  19.  These  various  factors  ^fifecting  the  Catter- 
mole process  had  been  under  investigation  for  quite  a 
long  period,   had   they  not? 
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A.  Investigation  was  always  going  on,  but  this  par- 
ticular investigation  was  originated  by  Mr.  Sulman, 
Mr.  Ballot  and  myself,  not  very  long  prior  to  the  time 
that  this  discovery  was  made.  We  did  issue  a  re- 
port which  gives  the  list  of  investigations  to  be  made 
and  the  date  of  that  report  will  indicate  how  long  the 
investigations  were  proceeding  before  we  made  this 
actual  discovery. 

Q.  20.  Were  you  present  when  what  you  call  the 
discovery  was  made? 

A.  I  was  not  in  the  works  at  the  actual  moment 
when  the  first  froth  was  produced,  but  I  certainly  saw 
it  within  an  hour  or  two  of  its  production.  I  believe 
Mr.  Ballot,  one  of  the  patentees,  was  present  at  the 
moment  of  its  production,  and  it  was  Mr.  Ballot  who, 
after  seeing  it,  sent  for  me  and  Mr.  Sulman  to  in- 
spect it. 

Q.  21.     Where  were  you  and  Mr.  Ballot  and  Mr 
Sulman  when  you  gave  these  instructions  to  Mr.  Hig- 
gins  regarding  the  subjects  to  be  investigated  regard- 
ing the  Cattermole  process? 

A.  We  three  were  meeting  every  day  for  discus- 
sions on  these  matters,  and  I  think  the  specific  instruc- 
tions referred  to  were  come  to  at  a  meeting  of  us 
three  at  our  office,  44  London  Wall,  but  I  cannot  be 
quite  certain  that  they  were  not  arrived  at  at  a  meet- 
ing at  Mr.  Ballot's  office.  I  clearly,  however,  remem- 
ber the  meeting  and  the  discussion  which  led  to  adopt- 
ing the  programme  of  work  to  be  done. 

Q.  22.     And  about  how  long  do  you  think  this  was 
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before  you  were  told  that  the  discovery  referred  to 
was  made? 

A.  The  discovery  was  made  in  March,  1905,  and  if 
I  might  see  the  report  which  we  wrote  on  the  subject 
I  think  I  could  fix  the  date  of  the  instructions.  I  now 
see  that  in  the  report^fi  dated  March  3,  1905,  there  is 
a  record  of  the  instructions  which  were  being  carried 
out  at  the  time,  but  it  does  not  fix  the  time  of  meet- 
ing at  which  they  were  determined  upon.  I  thought 
that  some  of  these  reports  might  have  more  specifically 
fixed  the  time,  but  apparently  they  do  not.  I  am  not, 
therefore,  able  to  say  how  long  the  experiments  had 
been  going  on. 

Q.  23.  Were  these  instructions  given  to  Mr.  Hig- 
gins  as  much  as  a  month  or  two  before  the  discov- 
ery was  made? 

A.  My  memory  will  not  serve  me,  I  could  not 
say. 

Q.  24.  Can  you  fix  the  date  by  memory  within  a 
year? 

A.  Yes,  it  was  certainly  a  matter  of  weeks  be- 
fore, and  within  that  year,  at  least  that  is  my  impres- 
sion. 

Q.  25.  Now,  as  a  matter  of  fact,  Mr.  Higgins  had 
been  investigating  these  various  factors,  including  the 
amount  of  oil,  acid,  agitation,  temperature,  and  so 
forth,  for  probably  two  or  three  years  prior  to  the  pe- 
riod of  1905,  had  he  not? 

A.  I  do  not  know  how  long  Mr.  Higgins  had  been 
at  work,   and  I  cannot   fix  the  time  he  began  work 
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upon  it.  Of  course  investigation  was  constantly  go- 
ing on  during  the  developing  stages  of  the  Cattermole 
process,  and  Mr.  Higgins,  after  he  had  been  trained 
by  us  in  oil  work,  took  part  in  these  investigations. 

O.  26.  Is  it  your  impression  that  at  the  time  of 
this  meeting  between  yourself,  Mr.  Ballot  and  Mr. 
Sulman,  it  was  a  new  idea  to  investigate  how  much  oil, 
acid,  and  what  character  of  agitation  should  be  used 
in  the  Cattermole  process? 

A.  My  general  recollection  is  that  we  had  been  for 
some  time  working,  more  or  less  in  the  dark,  without 
understanding  the  influence  of  the  various  factors  of 
the  process,  and  we  decided  that  it  would  be  well  to 
adopt  some  form  of  definite  line  of  research,  with  a 
view,  if  possible,  of  clearing  up  various  points  of  dif- 
ficulty in  connection  with  the  work. 

Q.  27.  Do  you  mean  to  convey  the  idea  that  prior 
to  the  meeting  between  yourself,  Mr.  Sulman  and  Mr. 
Ballot,  to  which  meeting  you  have  referred,  the  ex- 
perimentation by  the  staff  of  Minerals  Separation,  in- 
cluding Mr.  Higgins,  had  been  more  or  less  desultory 
and  unsystematic,  and  that  you  decided  to  have  them 
systematize  their  operations? 

A.  I  certainlv  do  not  accuse  the  staff  of  Minerals 
Separation  of  carrying  out  their  work  in  a  desultory 
manner,  because  if  I  did  I  would  be  equally  accusing 
myself,  who  was  largely  responsible  for  the  work.  In 
developing  an  entirely  new  process  such  as  this,  one 
must  necessarily  for  a  time  come  across  factors,  the 
meaning  of  which  are  not  clear,  and  in  the  early  stages 
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much  of  the  work  must  necessarily  be  of  the  trial  and 
error  description,  and  to  that  extent  I  am  prepared  to 
admit  a  certain  amount  of  desultoriness. 

Q.  28.  I  notice  from  the  documents  of  your  firm 
and  of  Minerals  Separation,  Ltd.,  which  have  been 
shown  to  us  during  this  proceeding,  that  the  Catter- 
mole  process  was  not  a  new  idea  as  early  as  March, 
1903,  and  I  see  from  these  reports  that  experimenta- 
tion for  the  purpose  of  perfecting  this  Cattermole 
process  was  active  from  a  date  at  least  as  early  as 
March,  1903,  down  to  the  year  1905;  that  during  that 
period,  and  during  the  early  part  thereof,  the  various 
factors  of  the  process  were  altered  in  the  various  ex- 
periments. Now,  what  I  want  to  have  you  tell  us  is 
just  what  difference  was  brought  about  in  this  experi- 
mental work  by  the  instructions  Vvdiich  you  say  were 
given  jointly  by  Mr.  Ballot,  Mr.  Sulman  and  yourself 
to  Mr.  Higgins,  or  to  other  members  of  the  staff? 

A.  I  find  that  cjuestion  somewhat  difficult  to  answer. 
During  the  earlier  stages  we  had  been  experimenting 
largely  on  different  typesof  plant,  on  different  ores,  and 
it  was  only  after  a  great  deal  of  that  work  had  been 
done  that  the  plant  appeared  to  have  become  somewhat 
established  and  systematized,  and  starting  on  that  as- 
sumption it  was  decided  to  more  systematically  than 
hitherto  attack  the  problem  of  the  influence  of  these 
factors  in  our  then  fairly  well  established  type  of  ap- 
paratus. 

Q.  29.  The  effect  of  these  instructions,  then,  as  I 
understand  it,  was  not  so  much  to  change  the  character 
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of  the  work  as  to  make  it  more  systematic;  am  I  right 
in  this? 

A.  I  do  not  quite  understand  what  you  mean  by  the 
character  of  the  work. 

Q.  30.  By  the  character  of  the  work  I  mean  the 
nature  of  the  investigations,  such  as  endeavoring  to  as- 
certain the  most  advantageous  quantities  of  acid,  oil, 
possibly  dilution  of  the  pulp,  character  of  agitation, 
temperature  and  such  other  factors  as  would  naturally 
appeal  to  an  operator  of  the  process  as  being  impor- 
tant. With  this  explanation  can  you  answer  the  ques- 
tion? 

A.  I  think  I  can  only  answer  your  question  by  say- 
ing that  the  object  of  the  investigation  embodied  in  the 
instructions  was  to  give  us  a  better  knowledge  of  the 
working  of  our  process  than  we  had  before  and  thereby 
to  give  us  more  control  over  it. 

Q.  31.  Work  for  the  attainment  of  that  purpose 
staled  as  generally- as  you  state  it,  had  been  going,  had 
it  not,  for  over  two  years  prior  to  the  instructions  giv- 
en by  yourself,  Mr.  Sulman  and  Mr.  Ballot? 

A.  I  thought  I  had  dealt  w^ith  that  in  a  previous  an- 
swer. True,  work  of  an  investigating  character  had 
always  been  going  on,  but  in  the  early  stages  we  were 
a  much  longer  way  off  finality,  so  far  as  conducting 
the  operations  were  concerned,  as  we  had  settled  on 
the  final  type  of  plant,  and  probably  also  on  the  best 
oils  to  use.  It  was  only  after  much  of  this,  what  I  have 
described,  as  trial  and  error  work  was  done,  that  one 
could  hope  to  systematize  the  work  in  a  more  definite 
manner  than  had  been  possible  hitherto. 
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Q.  32.  And  the  effect  of  the  instructions  to  Mr.  Hig- 
gins  was  to  systematize  the  work  in  the  more  definite 
manner  that  you  have  referred  to,  was  it  not? 

A.     I  presume  so;  that  was  the  object,  anyhow. 

Q.  33.  In  what  kind  of  an  apparatus  was  the  pro- 
cess of  the  patent  in  suit  No.  835,120  performed,  when 
you  first  saw  it  performed? 

A.  It  WxS  performed  in  an  ordinary  gabbet  or  cone 
mixing  vessel,  fitted  with  usual  baffles,  such  as  was  em- 
ployed for  the  usual  Cattermole  process. 

Q.  34.  When  you  first  saw  the  process  it  was  not  so 
arranged  as  to  operate  continuously,  I  presume? 

A.     No. 

Q.  35.  It  is  desirable,  I  presume,  to  perform  such  a 
process  continuously,  is  it  not? 

A.     Yes,  certainly. 

Q.  36.  As  a  commercial  proposition,  I  presume  the 
process  would  hardly  be  capable  of  use  unless  provided 
with  apparatus  for  operating  it  continuously,  at  least 
such  would  be  the  case  unless  a  very  valuable  ore  were 
being  operated  upon? 

A.  It  is,  of  course,  always  desirable  to  make  any 
metallurgical  process  continuous,  if  possible,  though  in- 
termittent processes  may  be  quite  commercial  in  their 
results,  but  this  process  lends  itself  very  readily  to 
continuity. 

Q.  37.  What  was  next  done  in  providing  an  appa- 
ratus for  this  process  after  its  demonstration  in  the 
apparatus  you  have  referred  to? 

A.     I  think  the  next  step  was  building  and  fitting  a 
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spitzkasten  arrangement  to  receive  the  agitated  ma- 
terial whereby  the  separation  of  the  froth  should  take 
place  with  deposition  of  the  gangue. 

Q.  38.  What  was  the  location  of  the  laboratory  or 
shop  where  you  first  saw  the  process  operated? 

A.     Aldermanbury  avenue,  E.  C. 

Q.  39.  Will  you  state,  as  nearly  as  you  can  remem- 
ber, how  many  difiPerent  apparatuses,  whether  large  or 
small,  were  constructed  at  the  laboratory  on  Alder- 
manbury avenue  for  the  application  of  this  process, 
describing  such  machines  briefly  as  you  go  on? 

A.  I  know  that  in  all  several  plants  of  various 
sizes  were  built,  but  I  am  quite  unable  now  to  recall 
the  different  plants  and  locate  them  correctly  at  the 
different  works  occupied  by  Alinerals  Separation  dur- 
ing their  work.  I  may  say,  that  in  1906,  in  the  early 
summer,  I  think,  I  went  abroad,  not  in  connection  with 
this  business,  and  from  this  time  I  had  very  little  to 
do  with  the  practical  development  of  the  process. 

Q.  40.  Were  you  in  touch  with  the  work  upon  this 
process  up  until  your  departure  abroad? 

A.     Yes,   I  was. 

Q.  41.  Then,  will  you  describe,  as  nearly  as  you 
can,  the  construction  and  operation  of  the  first  ma- 
chine built  and  operated  after  the  first  demonstration 
of  the  process   shown  to  you? 

A.  I  have  not  much  detailed  recollection  of  the 
plant  or  plants  employed,  I  only  remember  generally 
that  gabbet  or  cone  mixers  were  used,  which  were  in 
series,  which  were  connected  together,   and   that   the 
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last  of  the  series  discharged  through  a  turned-up  pipe 
and  dehvered  the  material  onto  a  short  launder,  whence 
it  was  conveyed  to  a  series  of  spitz  boxes. 

Q.  42.  These  spitz  boxes  were  provided  with  up- 
ward water  currents,  were  they  not? 

A.  I  believe  they  were,  in  the  first  instance,  but  if 
my  memory  serves  me  rightly,  their  use  was  soon 
abandoned,  but  I  cannot  speak  with  certainty  on  this 
point. 

Q.  43.  Do  you  remember  whether  you  obtained  sat- 
isfactory concentrates? 

A.     Yes,  we  did. 

Q.  44.  In  what  form  were  these  concentrates  ob- 
tained? 

A.  They  were  floated  off  as  a  thick,  coherent,  per- 
sistent froth,  off  the  end  of  the  last  spitz  box  of  the 
series,  where  they  were  collected  in  some  collecting  ves- 
sel. 

Q.  45.  Were  any  of  the  concentrates  obtained  in 
any  form,  other  than  the  thick  coherent  froth  you 
refer  to? 

A.  No,  not  when  the  plant  was  working  normally 
and  properly. 

Q.  When  the  plant  was  not  operating  normally  and 
perfectly  what  happened? 

A.  You  mean  specifically  with  regard  to  the  nature 
of  the  concentrates? 

Q.  47.     Yes. 

A.  Well,  for  example,  if  through  any  accident  the 
ore  feed  failed  and  the  oil  feed  continued,  an  excess 
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of  oil  would  be  supplied  and  some  of  the  mineral 
would  form  rather  as  granules  and  sink,  or  occasional- 
ly through  any  blocking  of  the  delivery  pipe  a  little 
concentrate  might  escape,  or  such  concentrates  as  had 
already  just  been  delivered  might  be  pulled  out  rather 
in  the  form  of  a  film  on  the  spitz  box  than  as  froth, 
but  these  incidents  were  quite  abnormal,  and  generally 
speaking,  I  am  right  in  saying  that  the  thick  coherent 
froth  always  resulted. 

Q.  48.  During  the  period  from  1903  to  1906,  when 
you  were  in  touch  with  this  work,  I  understand  that 
quite  a  number  of  different  apparatuses,  large  and 
small,  relatively,  were  constructed  for  the  purpose  of 
carrying  out  this  process.  What  was  the  purpose  of 
building  this  succession  of  different  apparatuses? 

A.  To  arrive  at  that  most  suitable  to  carry  out 
the  desired  object. 

Q.  49.  Is  it  your  recollection  that  the  later  ma- 
chines were  more  suitable  for  that  purpose  than  those 
first   formed,   that   is,   first   formed  with   spitz  boxes? 

A.  Yes,  later  ones  were  certainly  better  in  vari- 
ous detail  particulars  than  earlier  ones. 

Q.  50.  In  what  particulars  did  the  later  machines 
differ  from  the  earlier  ones? 

A.     One  difference  lay  in  the  adoption  of  wooden 
mixing  vessels,  which  was  advantageous  on  the  ground 
of  economy.     Other  alterations  consisted   in   the   me- 
chanical details  of  driving  the  shafts  of  the  mixing  ves-  .    jj! 
sels,   which    in   the   earlier   machines    were    frequently^'^*''^  ' 
damaged,  and  another  alteration  adopted  in  the  latest 
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types  was  replacing  the  cone  gabbet  agitator  by  a 
blade  form  of  agitator.  I  have  no  doubt  that  other 
detail  developments  took  place,  but  those  are  the  ones 
which  strike  me  most,  I  remember  also  that  there  was 
a  different  arrangement  of  the  spitzkasten  part  of  the 
plant.  I  have  recollection  of  one  plant  in  which  two 
or  three  spitz  boxes  were  placed  underneath  each  other 
instead  of  all  being  in  one  tier,  and  another  alteration 
that  I  remember  was  placing  the  spitzkasten  close  up 
to  the  delivery  of  the  last  mixer  instead  of  conducting 
the  pulp  through  a  short  launder.  That,  I  think,  gen- 
erally indicates  the  changes  that  were  made  in  the 
various  plants. 

Q.  51.  In  the  early  apparatuses  in  which  the  last 
mixing  box  delivered  the  pulp  upon  a  launder  or  tray, 
through  which,  or  over  which,  it  flowed,  to  the  spitz 
box,  what  was  the  purpose  or  function  of  such  a  laun- 
der or  tray  as  used? 

A.  I  do  not  recall  that  it  had  any  particular  func- 
tion, and  it  was  possibly  only  put  in  for  some  struc- 
tural convenience  to  connect  the  two  parts  of  the  plant. 
I  am  not  aware  of  any  appreciable  difference  in  the 
results,  whether  such  a  tray  is  used  or  not.  The  plant 
is  certainly  a  little  more  compact  without  it,  and  prob- 
ably that  accounts  for  its  disappearance. 

Q.  52.  During  this  period  of  development  you  are 
aware  of  no  reason  for  introducing  any  change  in  the 
first  apparatus  which  you  saw,  other  than  the  simple 
desire  to  make  the  apapratus  more  compact,  or  to  sim- 
ply adapt  it  to  the  shape  of  the  space  where  it  was  to 
be  placed,  or  something  of  that  kind? 
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A.  I  cannot  recall  any  particular  reason  except  for 
improvements  in  mechanical  details.  I  may  say  that 
the  process,  in  my  opinion,  worked  perfectly  in  the  first 
plant,  and  therefore,  except  for  mechanical  reasons,  I 
can  recall  nothing  which  might  be  held  to  be  an  essen- 
tial alteration  in  the  working  of  the  process. 

Q.  53.  Do  you  know  whether  any  plant  was  ever  in- 
troduced into  actual  use,  following  the  design  of  this 
first  spitz  box  machine,  and  whether  it  was  successful? 

A.  I  know  that  the  process  was  introduced  into 
Australia,  but  how  far  the  design  of  the  plant  in  use 
differed  from  the  early  ones,  I  have  no  knowledge. 

Q.  54.  You  cannot,  then,  speak  from  your  own 
knowledge  as  to  the  precise  order  of  steps  or  propor- 
tions of  different  materials  that  were  used  in  the  proc- 
ess which  you  have  referred  to  in  Australia? 

A.    No,  I  have  no  personal  knowledge. 

Q.  55.  You  have  never  met,  nor  had  any  communi- 
cation, by  correspondence  or  otherwise,  with  Mr.  James 
M.  Hyde,  defendant  in  this  case,  before  today,  have 
you? 

A.    No,  I  have  not. 

Q.  56.  Do  you  remember  whether  any  of  the  experi- 
mentation with  the  various  apparatuses  built,  after 
the  first  spitz  box  machine,  was  directed  towards  ob- 
taining results  of  the  character  which  you  had  been 
informed  had  been  secured  in  Australia? 

A.  I  believe  so,  but  I  have  very  little  knowledge  of 
what  took  place  after  the  plant  was  working  in  Aus- 
tralia. I  was  engaged  at  this  period  mainly  on  another 
business. 
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Q.  57.  Do  you  remember  in  what  respect  it  was  de- 
sired by  Minerals  Separation,  Limited,  to  duplicate  the 
operation  carried  on  in  Australia? 

A.  My  general  impression  is  rather  that  Australia 
got  its  instructions  from  London  than  that  Australia 
supplied  information  to  London.  Of  course,  there  was 
a  constant  interchange  of  developments  on  both  sides. 

Q.  58.  You  remember,  do  you  not,  that  there  was  an 
efifort  in  the  construction  and  operation  of  the  various 
machines  in  London  to  profit  from  some  of  the  sugges- 
tions received  from  Australia  or  to  secure  results  that 
you  were  informed  had  been  secured  there? 

A.  No  doubt  some  information  of  value  was  ob- 
tained from  Australia,  particularly  as  to  the  questions 
of  horse-power  required,  wear  and  tear  of  plant,  and  on 
such  points  as  would  naturally  be  best  determined  on  a 
large  scale  working  plant. 

Q.  59.  During  the  period  up  to  1906,  when  you  went 
abroad,  do  you  remember  of  ever  having  had  your  ef- 
forts directed  towards  securing  as  good  operation  of 
your  experimental  machine  in  London  as  was  being  se- 
cured by  the  apparatus  in  use  in  Australia? 

A.    No,  I  have  no  recollection  on  that  point. 

O.  60.  Have  you  any  personal  knowledge  as  to 
whether  the  process  of  patent  835,120  was  in  practical 
use  in  Australia  at  all  plj^r  to  your  leaving  for  abroad? 

A.  I  do  not  know  when  the  process  started  to  work 
in  Australia. 

Adjourned  to  Saturday,  August  10th,  1912,  at 
10:30  A.  M.,  at  the  same  place. 
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London,  August  10th,  1912. 
Met  pursuant  to  adjournment.     Present,  coun- 
sel as  before. 

Direct  examination  of  Hugh  Fitzalis  Kirkpat- 
rick-Picard continued : 

Q.  61.  I  presume  the  words  froth  and  scum  are 
used  synonymously  in  the  patent  in  suit;  are  they  not? 

By  Mr.  Williams:  Objected  to  as  calling  for 
a  construction  of  the  language  of  the  patent,  and 
therefore  incompetent. 

A.    Yes,  they  are. 

Q.  62.  I  presume  in  this  experimental  work  which 
you  and  Mr.  Sulman  were  engaged  in  in  connection 
with  Minerals  Separation,  Limited,  and  the  gentlemen 
connected  therewith,  you  frequently  found  the  flota- 
tion effect  and  the  granulation  and  precipitation  of 
mineral  to  appear  simultaneously? 

A.  In  your  question  do  you  refer  to  our  work  on  the 
froth  flotation  process  or  to  our  work  on  the  Cattcr- 
mole  granulation  process? 

Q.  63.  You  may  limit  your  answer  to  your  work  on 
the  Cattermole  granulation  process. 

A.  Yes.  In  working  the  Cattermole  granulation 
process  we  certalnjly  found  that  some  of  the  mineral 
in  the  form  of  granules  tended  to  float  though  the  great 
bulk  of  the  mineral  was  recovered  in  the  form  of  sunk 
granules.  The  small  amount  of  floating  mineral  ob- 
tained in  this  process  was  a  source  of  trouble  to  us. 
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Q.  64.  In  operating  the  process,  which  the  patent 
in  suit  purports  to  describe,  was  it  your  invariable  cus- 
tom to  estabhsh  a  quantitative  relation  between  the 
amount  of  oil  and  the  amount  of  ore,  or  did  you  some- 
times proceed  simply  by  using  such  a  quantity  of  oil  as 
would  produce  the  result  you  desired,  without  knowing 
just  the  quantitative  relation  of  that  amount? 

A.  In  all  our  tests  we  endeavored  to  maintain  an 
approximately  definite  relationship  as  to  quantity  be- 
tween the  amount  of  ore  and  the  amount  of  fuel  fed 
into  the  plant, 

Q.  65.  Did  you  have  anything  to  do  with  the  prac- 
tical operation. of  the  process  of  835,120,  that  is,  with 
its  introduc^SH  mto  actual  business  use? 

A.  I  had  nothing  to  do  with  the  operation  of  the 
plant  in  Australia,  and  have  never  seen  it  there.  I  took 
part  in  discussions  relating  to  the  type  of  plant  which 
was  to  be  used  in  Australia,  but  that  is  my  only  con- 
nection with  it. 

Q.  66.  Have  you  any  personal  knowledge  as  to 
whether  the  procedure  set  forth  in  the  patent  in  suit 
and  the  apparatus  there  illustrated,  ever  proved  satis- 
factory and  successful  in  actual  concentration  in  a  com- 
mercial way  as  distinguished  from  laboratory  experi- 
ments? 

A.  I  have  never  seen  the  operation  at  work  on  a 
large  scale  on  a  mine  anywhere. 

Q.  67.  Will  you  state  the  distinction  between  the 
froth  or  scum  which  is  referred  to  in  the  patent  in 
suit,  and  the  floating  material   resutling  from  opera- 
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tions  such  as  described  in  United  States  patent  793,808, 
granted  to  yourself  arid  Mr.  Sulman  on  July  4th,  1905, 
as  the  result  of  an  application  filed  October  5,  1903? 

A.  I  have  already  described  the  froth  produced  in 
the  patent  in  suit  as  being  of  a  very  dense,  coherent 
and  thick  deposit.  The  floating  concentrate  obtained 
in  patent  793,808,  on  the  other  hand,  was  of  a  very 
feeble  and  tender  character,  the  very  reverse  of  coher- 
ent and  persistent,  and  was  of  such  a  nature  that  ex- 
treme care  had  to  be  used  in  its  collection.  It  never 
reached  any  appreciable  thickness,  and  was  rather  of 
the  nature  of  a  thin  film. 

Q.  68.  To  what  do  you  attribute  the  difference  be- 
tween the  condition  of  the  floating  material  produced 
in  accordance  with  the  process  of  the  patent  793,808 
and  that  produced  under  the  process  which  patent 
835,120  purports  to  disclose? 

'  A.  I  attribute  the  difference  largely  to  the  greater 
quantity  of  oil  that  was  used  in  working  the  patent 
793,808.  The  oiled  mineral  produced  under  this  patent 
was  more  of  the  Cattermole  variety,  and  in  our  experi- 
ence air  introduced  in  the  manner  shown  in  Figure  1 
does  not  attach  itself  very  readily  to  these  particles  of 
mineral  heavily  oiled,  and  though  the  air  did,  to  a  large 
extent,  carry  the  mineral  flocks  to  the  surface,  they, 
the  flocks,  seemed  to  sink  again  with  ease  in  such  a 
manner  as  to  suggest  that  the  air  which  caused  them  to 
float  had  freed  itself  from  the  particles. 

Q.  69.  Was  an  apparatus  such  as  shown  in  Figure 
1  of  patent  793,808  built  and  operated? 
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A.  Yes,  something  very  similar  to  this.  I  do  not  re- 
call an  apparatus  similar  to  Figure  2,  but  I  have  a  defi- 
nite recollection  of  something  of  the  nature  of  Figure 
3  having  been  tried. 

Q.  70.  .  I  take  it,  then,  that  you  attribute  the  defect- 
ive action  which  you  have  referred  to  in  the  operation 
of  the  apparatus  of  Figure  1  of  793,808,  to  the  use  of 
too  much  oil? 

A.  Yes,  I  think  that  in  large  measure  accounted  for 
the  relative  non-success  of  this  process,  but  on  the  oth- 
er hand,  I  do  not  think  success  would  have  been  ob- 
tained with  this  particular  apparatus,  even  though  the 
quantity  of  oil  had  been  much  reduced. 

Q.  71.  From  which  I  infer  that  it  is  your  idea  that 
the  success  of  a  froth  flotation  process  of  this  kind  is 
dependent,  not  only  upon  the  use  of  the  proper  quanti- 
ty of  oil,  but  also  upon  the  use  of  mechanism  adapted 
to  bring  about  other  conditions  equally  necessary  to  the 
production  of  a  froth? 

A.  Of  course  suitable  apparatus  must  be  employed 
to  carry  out  the  object  set  forth  in  the  patent  specifica- 
tion, and  we  show  one  method  by  which  these  objects 
may  be  obtained,  but  no  doubt  other  forms  of  appliance 
would  effectively  carry  out  the  intention  of  the  patent 
which  is  essentially  the  production  of  the  dense  persist- 
ent and  coherent  froth  which  is  the  peculiar  attribute 
and  essential  feature  of  this  invention. 

Q.  72.  You  refer  to  this  froth  as  dense,  coherent 
and  thick;  is  the  process  of  patent  835,120  limited  to  a 
froth  which  is  dense,  coherent  and  thick,  as  disting- 
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uished  from  some  other  kind  of  a  froth  which  you  have 
had  experience  of? 

By  Mr.  Williams:  Objected  to  as  calling  for 
a  construction  of  the  scope  of  the  invention  cov- 
ered by  the  patent  in  suit,  and  therefore  incompe- 
tent. 

By  Mr.  Scott:    Question  withdrawn. 

Q.  73.  You  have  referred  to  the  froth  produced  by 
the  process  which  the  patent  in  suit  purports  to  set 
forth  as  dense,  coherent  and  thick.  Does  that  process 
in  practice  result  in  producing  a  froth  which  is  dis- 
tinguished from  other  froths  which  you  have  seen  pro- 
duced in  these  characteristics  of  density,  coherency  and 
thickness  ? 

A.  According  to  my  experience,  the  characteristics 
of  this  froth  are  essentially  different  from  any  other 
kind  of  mineral  froth  that  I  have  seen  produced. 

Q.  74.  Are  these  characteristics  so  essentially  diflfer- 
ent  that  observation  of  a  froth  enables  you  to  state 
whether  it  has  been  produced  by  the  process  which 
patent  835,120  purports  to  set  forth,  or  by  some  other 
process? 

A.  I  do  not  think  I  should  have  any  difficulty  in 
distinguishing  between  the  froth  obtained  by  the  patent 
in  suit  and  that  produced  by  any  other  means  known  to 
me. 

Q.  75.  Could  you  distinguish,  by  observation,  that 
is,  by  visual  observation,  between  froths  produced  by 
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the  use  of  five-tenths  of  one  per  cent,  one  per  cent,  one 
and  a  half  per  cent,  and  two  per  cent.,  respectively,  of 
oil? 

A.  I  should  have  no  difficulty,  I  think,  in  disting- 
uishing the  five-tenths  per  cent,  froth  from  the  two  per 
cent,  and  probably  from  the  one  and  a  half  per  cent., 
but  I  do  not  know  what  is  the  absolute  limit  in  quan- 
tity which  would  render  it  difficult  for  me  to  distinguish 
between  them.  I  may  state  that  by  using  the  upper 
limit  of  two  per  cent,  in  the  apparatus  described  in  the 
patent  in  suit  I  should  expect  to  find  an  appreciable 
quantity  of  granules  formed,  and  this  would  aid  me  in 
forming  an  opinion  as  to  the  amount  of  oil  used. 

O.  76.  Do  you  remember  about  when  Mr.  A.  How- 
ard Higgins  entered  the  employ  of  Minerals  Separa- 
tion, Limited? 

A.  My  recollection  of  it  was  that  in  December,  1903, 
he  entered  our  employ,  and  that  in  Jime,  1904,  he 
joined  the  Minerals  Separation   staff. 

Q.  77.  In  carrying  out  the  process  which  the  patent 
in  suit  purports  to  disclose,  is  there  anything  distinct- 
ive about  the  mode  of  agitation  of  the  oiled  pulp  as 
compared  with  the  agitation  used  in  applying  the  Cat- 
termole  process,  wherein  the  purpose  is  to  granulate 
and  precipitate  the  valuable  mineral? 

A.  In  actual  fact  the  same  apparatus  was  employed 
for  both  purposes  during  my  connection  with  the  ex- 
perimental work  on  the  two  processes.  In  the  patent 
in  suit  it  is  more  essential  to  beat  in  air,  which  is  not 
an  important  point,  and'  rather  to  be  avoided,  in  the 
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Cattermole  process,  where  the  object  was  only  to  mix 
the  various  ingredients,  air  not  being  one  of  them. 

Q.  78.  In  operating  the  apparatus  of  the  patent  in 
suit  as  shown  in  Figure  1  of  the  drawings,  does  the 
material  come  out  of  the  pipe  H  in  the  form  of  a  froth, 
or  did  the  froth  form  upon  the  apron  or  tray  O,  or  did 
it  rise  from  the  body  of  the  Hquid  in  the  spitz  boxes, 
or  did  it  collect  in  some  other  way  which  does  not  oc- 
cur to  me? 

A.  I  should  say  that  the  froth  was  present,  so  to 
speak,  potentially  in  the  pipe  H,  that  is  to  say,  if  the 
gabbet  agitator  had  been  stopped,  froth  would  at  once 
have  risen  to  the  surface  of  the  liquid  in  the  gabbet; 
the  charge,  therefore,  in  passing  through  the  pipe  H 
was  in  condition  to  form  froth  at  the  earliest  moment 
that  it  had  an  opportunity  to  do  so.  My  impression  is 
that  the  actual  froth  did  not  form  until  the  pulp 
reached  the  spitz  box,  but  it  is  quite  possible  that  some 
froth  began  to  form  on  the  tray  O. 

Q.  79.  You  have  referred  to  having  been  called  in 
to  witness  the  operation  of  forming  a  froth  according 
to  the  process  which  the  patent  in  suit  purports  to  set 
forth  shortly  after  the  discovery  of  such  a  mode  of 
procedure  was  made.  Will  you  state  just  what  you 
saw  on  this  occasion  that  was  new  to  you;  that  is,  what 
was  it  you  regarded  as  a  discovery? 

A.  What  struck  me  as  being  new  was  seeing  practi- 
cally the  whole  of  the  mineral  which  was  in  the  ore 
charge  floating  on  the  top  of  the  liquid  in  the  gabbet 
whilst   at    rest,    whereas    hitherto    when    using   larger 
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quantities  of  oil  I  should  expect,  and,  indeed,  would 
have  seen  the  mineral  in  a  more  or  less  granulated 
condition  through  the  charge,  and  not  floating  on  the 
surface,  except  as  to  certain  accidental  flocks.  The 
difference  was  most  marked,  and  created  a  very  dis- 
tinct and  decided  impression  on  my  mind. 

Q.  83.  I  presume  that  you  and  your  associates  pro- 
ceeded to  investigate  the  causes  which  had  produced 
this  result,  and  if  so,  what  were  the  causes  to  which 
you  attributed  it? 

A.  We  already  knew  from  the  first  test  that  the 
cause  was  due  to  reducing  the  quantity  of  oil  much  be- 
low that  hitherto  employed,  and  observation  of  the 
froth  clearly  indicated  that  the  air  which  had  been 
beaten  in  played  an  important  and  essential  part  in  the 
production  of  this  new  phenomenon.  I  presume  that 
further  investigation  work  was  carried  on,  but  in  my 
opinion,  the  invention  may  be  said  to  have  been  com- 
plete after  that  first  operation. 

O.  81.  At  the  time  the  process  which  the  patent  in 
suit  purports  to  set  forth  was  first  exhibited  to  you,  I 
take  it  that  you  were  not  then  for  the  first  time  made 
cognizant  of  the  possibility  of  using  so  small  a  quanti- 
ty of  oil  as  had  been  used,  or  that  you  then  first  became 
cognizant  of  the  utility  of  beating  air  into  the  pulp;  am 
I  right-  in  this? 

A.  I  had  no  idea  prior  to  this,  that  by  reducing  the 
quantity  of  oil  to  the  limits  which  were  used  in  this 
experiment  that  such  a  result  would  be  obtained.  I,  of 
course,  knew  that  air  would  float  mineral,  previously 
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oiled,  but  it  was  not  anticipated  by  me  hitherto  that 
this  particular  result  would  be  obtained  if  air  were 
beaten  in,  in  the  manner  in  which  it  was  done  in  mak- 
ing this  test.  The  result  of  the  operation  as  a  whole 
was  an  entire  revelation  to  me,  and  though  I  knew  that 
work  was  being  carried  out  on  the  reduction  of  the 
quantity  of  oil,  I  never  for  one  moment  anticipated  in 
my  mind,  as  being  likely  to  occur,  what  in  fact  actually 
did  occur. 

Direct  examination  closed. 

Cross-Exaiuinafion  by  Mr.  IVillianis. 

X-Q.  82.  In  O.  11,  you  were  asked  if  you  ever  tried 
the  Froment  process  as  directed  by  Froment  in  his 
British  patent  12,778,  of  1902,  and  in  Q.  12  your  at- 
tention was  called  to  a  particular  passage  in  the  Fro- 
ment specification,  commencing  on  line  33  of  page  2, 
and  you  were  asked  whether  you  ever  tried  the  Fro- 
ment process  as  there  directed.  Please  explain  fully 
your  answers  to  those  two  questions,  supplementing 
what  you  have  already  said  by  anything  further  which 
may  be  necessary  to  make  your  meaning  clear. 

A.  Perhaps  the  only  point  that  wants  elaborating  is 
the  order  in  which  I  added  the  various  ingredients.  I 
made  a  large  number  of  tests,  and  it  is  possible  that  in 
some  of  them  the  order  may  have  varied  from  that 
which  I  gave  in  answer  to  question  8.  What  I  did  was 
to  take  the  specification  and  exercise  my  knowledge  of 
these  matters  to  the  best  advantage,  so  as  to  obtain  the 
best  result  that  the  process  was  capable  of.     It  was 
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therefore  my  usual  practice  to  add  the  acid  after  the 
other  ingredients  as  I  wished  to  get  the  oil  well  mixed 
with  the  ore  before  destroying  the  carbonate  of  lime 
present,  which  was  necessary  to  produce  carbonic  acid 
gas  for  the  separation  of  the  oiled  mineral.  That  I 
was  right  in  this  procedure  is  clear,  because  at  a  subse- 
quent date  Messrs.  Minerals  Separation  received  in- 
structions from  Froment  on  how  to  work  his  process, 
and  in  these  instructions  he  advised  the  performance 
of  the  operation  on  exactly  the  lines  followed  in  my  ex- 
periments. This  is  clear,  not  only  from  written  in- 
structions, but  also  from  a  drawing  which  was  sup- 
plied, in  which  the  mixing  without  acid  is  shown  in  one 
vessel,  and  the  separation  by  the  addition  of  acid  in  a 
second  vessel. 

By  Mr.  Scott:  All  of  the  answer  beginning 
with  the  words  "that  I  was  right,"  and  extending 
to  the  end  of  the  answer,  is  objected  to  as  hearsay. 

X-0.  83.  Can  you,  and  will  you,  produce,  Froment's 
description  to  which  you  have  referred,  and  also  his 
drawings,  to  which  you  have  referred? 

A.  This  is  the  description,  and  these  are  the  draw- 
ings. 

The  Commissioner  notes  that  the  witness  pro- 
duces a  document  in  French,  entitled  "Description, 
et  Instructions  pour  la  concentration  des  miner- 
als," and  a  large  and  small  sheet  of  drawings,  and 
at  the  request  of  counsel  for  complainants,  marks 
the  description  for  identification  as  "Froment  De- 
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P.  1709,  after  L.  2,  insert  "  Drawing,"  and  the  small  draw- 
ing as  "  Froment  " 

iilgb     was,    oi      \vas>    iiUL,    diiy     appaidtuo     i  ccci » ^_v^     ^^vyx^^ 

Froment  ? 

A.  Yes,  he  sent  over  a  small-sized  plant  to  be  used 
in  carrying  out  his  process,  but  I  never  used  this  appa- 
ratus, because,  firstly,  I  did  not  consider  it  by  any 
means  a  satisfactory  appliance  to  effect  the  operation, 
and  I  was  satisfied  that  only  indifferent  results  could 
be  obtained  upon  its  use.  Further,  the  apparatus  was 
of  too  large  a  size  for  use  in  our  laboratory.  It  was 
sent  eventually  to  Minerals  Separation  Company's 
works,  but  I  have  no  knowledge  of  whether  they  used 
it  or  not.  A  search  for  this  apparatus  has  been  made 
fei  'it,  but  I  expect  it  has  been  destroyed.  Certainly  it 
has  not  been  found. 

Cross-examination  closed. 

Re-Direct  Examination  by  Mr.  Scott. 

R-D.  Q.  85.  Do  you  remember  whether  you  carried 
out  the  process  of  the  Froment  patent  before  you  re- 
ceived the  instructions  and  drawings  from  Mr.  Fro- 
ment, to  which  you  have  referred? 

A.    Yes,  certainly,  many  tests  were  made  before  we 
received  the  drawings  and  instructions. 
Re-direct  examination  closed. 
Deposition  closed. 

Hugh  F.  K.  Picard. 

Adjourned  to  Monday,  August  12th,  1912,  at  2 
o'clock,  at  the  same  place 
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.^O         --i 


.^  ^v,paiaLioii  ui  Lue  oiiea  mineral.  Ihat  1 
was  right  in  this  procedure  is  clear,  because  at  a  subse- 
quent date  Messrs.  Minerals  Separation  received  in- 
structions from  Froment  on  how  to  work  his  process, 
and  in  these  instructions  he  advised  the  performance 
of  the  operation  on  exactly  the  lines  followed  in  my  ex- 
periments. This  is  clear,  not  only  from  written  in- 
structions, but  also  from  a  drawing  which  was  sup- 
plied, in  which  the  mixing  without  acid  is  shown  in  one 
vessel,  and  the  separation  by  the  addition  of  acid  in  a 
second  vessel. 

By  Mr.  Scott:  All  of  the  answer  beginning 
with  the  words  ''that  I  was  right,"  and  extending 
to  the  end  of  the  answer,  is  objected  to  as  hearsay. 

X-0.  83.  Can  you,  and  will  you,  produce,  Froment*s 
description  to  which  you  have  referred,  and  also  his 
drawings,  to  which  you  have  referred? 

A.  This  is  the  description,  and  these  are  the  draw- 
ings. 

The  Commissioner  notes  that  the  witness  pro- 
duces a  document  in  French,  entitled  "Description 
et  Instructions  pour  la  concentration  des  miner- 
als," and  a  large  and  small  sheet  of  drawings,  and 
at  the  request  of  counsel  for  complainants,  marks 
the  description  for  identification  as  "Froment  De- 
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^ription,"   and   the   large   drawing  as    "Froment 
Drawing  A." 

X-Q.  84.  In  addition  to  the  description  and  draw- 
ings was,  or  was  not,  any  apparatus  received  from 
Froment? 

A.  Yes,  he  sent  over  a  small-sized  plant  to  be  used 
in  carrying  out  his  process,  but  I  never  used  this  appa- 
ratus, because,  firstly,  I  did  not  consider  it  by  any 
means  a  satisfactory  appliance  to  effect  the  operation, 
and  I  was  satisfied  that  only  indifferent  results  could 
be  obtained  upon  its  use.  Further,  the  apparatus  was 
of  too  large  a  size  for  use  in  our  laboratory.  It  was 
sent  eventually  to  Minerals  Separation  Company's 
works,  but  I  have  no  knowledge  of  whether  they  used 
it  or  not.  A  search  for  this  apparatus  has  been  made 
fei  'i(r,  but  I  expect  it  has  been  destroyed.  Certainly  it 
has  not  been  found. 

Cross-examination  closed. 

Re-Direct  Examination  by  Mr.  Scott. 

R-D.  Q.  85.  Do  you  remember  whether  you  carried 
out  the  process  of  the  Froment  patent  before  you  re- 
ceived the  instructions  and  drawings  from  Mr.  Fro- 
ment, to  which  you  have  referred? 

A.    Yes,  certainly,  many  tests  were  made  before  we 
received  the  drawings  and  instructions. 
Re-direct  examination  closed. 
Deposition  closed. 

Hugh  F.  K.  Picard. 

Adjourned  to  Monday,  August  12th,  1912,  at  2 
o'clock,  at  the  same  place 
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London,  August  12th,  1912. 

Met  pursuant  to  adjournment.    Present,  counsel 
as  before. 

JOHN  BALLOT,  a  witness  produced  on  behalf  of  de- 
fendant, having  been  duly  cautioned  and  sworn,  tes- 
tifies as  follows: 

Direct  Examination  by  Mr.  Scott. 

Q.  1.  What  is  your  name,  age,  residence  and  occu- 
pation ? 

A.  John  Ballot;  age,  32;  residence,  at  Hotel  Cecil, 
Strand,  London;  my  occupation  is  chairman  and  man- 
aging director  of  Minerals  Separation,  Limited,  and 
chairman  of  Minerals  Separation  American  Syndicate, 
Limited,  the  two  complainants;  place  of  business,  62 
London  Wall,  London,  E.  C. 

O.  2.  Was  Mr.  Hyde,  the  defendant,  employed  di- 
rectly by  Minerals  Separation,  Limited,  or  by  a  syndi- 
cate of  which  Minerals  Separation,  Limited,  was  a 
member? 

A.  Mr.  Hyde  was  employed  by  Minerals  Separation 
to  carry  out  the  work  of  the  syndicate  .formed  to  in- 
vestigate in  Mexico.  He  was  paid  directly  out  of  the 
funds  of  the  syndicate. 

O.  3.    Who  were  the  members  of  the  syndicate? 

A.  The  members  were  Messrs.  Lazard  Brothers  & 
Co.,  London;  Messrs.  Beer,  Sondheimer  &  Co.,  of 
Frankfurt,  and  Minerals  Separation,  Limited,  London. 
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Q.  4.  Did  all  three  of  the  members  of  the  syndicate 
contribute  towards  the  funds  of  the  syndicate? 

A.     Yes. 

O.  5.  You  mean  that  each  member  of  the  syndicate, 
including  Minerals  Separation,  Limited,  contributed 
money  to  the  treasury  of  the  syndicate? 

A.     I  do. 

Q.  6.  It  is  averred  in  the  bill  of  complaint  in  this 
suit  that  the  defendant  was  instructed  by  the  engineers 
and  experts  of  one  of  the  complainants  or  both  of  them 
in  all  technical  details  and  particulars  as  to  the  letters 
patent  in  suit,  and  the  installation  and  use  of  the  proc- 
ess of  ore  concentration  constituting  the  invention  set 
forth  in  said  patent.  Can  you  state  any  particular  or 
specific  instructions  which  were  so  given  to  the  defend- 
ant, Mr.  Hyde? 

A.  Immediately  after  Mr.  Hyde's  arrival  in  Lon- 
don, Mr.  T.  J.  Hoover,  who  was  then  our  consulting 
engineer,  which  practically  means  that  he  was  the  chief 
engineer  of  the  company,  was  requested  by  me  to  give 
Mr.  Hyde  every  possible  instruction  and  all  informa- 
tion necessary  to  enable  him  to  acquire  the  necessary 
knowledge  to  equip  him  for  the  purpose  of  the  duties 
which  he  was  destined  to  undertake  and  had  under- 
taken to  carry  out  in  the  Republic  of  Mexico.  I  may 
here  mention  that  I  understood  from  both  Mr.  Hoover 
and  Mr.  Hyde  that  they  had  known  one  another  for 
years,  and  Mr.  Hoover  assured  me  that  Mr.  Hyde  was 
a  fully  qualified  engineer,  to  whom  the  business  could 
be  safely  entrusted.     Mr.  Hoover,  on  my  instructions. 
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placed  at  Mr.  Hyde's  disposal,  all  the  files  of  patents  in 
our  office  relating  to  the  Minerals  Separation  processes, 
not  only  the  patent  in  suit,  but  everything  on  file  at  the 
time.  Mr.  Hoover  also  placed  at  Mr.  Hyde's  disposal 
his  own  reports  and  notes  on  the  process  made  during 
hisvisittoAustralia,aswell  as  comments  and  notesrelat- 
ing  to  the  patents  and  processes.  After  spending  some 
days  or  probably  weeks,  I  do  not  know  how  long,  in 
mastering  these  details,  he  was  taken  to  our  test  works, 
then  at  Charlotte  street,  ofif  Great  Eastern  street,  where 
he  v^-as  shov/n  various  apparatus,  both  small  scale  and 
large  testing  plant  in  use  and  operation  at  that  time.  T 
personally  had  discussion  with  Mr.  Hyde  before  he 
left  for  Mexico  and  asked  him  whether  he  had  gained 
all  the  information  that  he  thought  necessary  to  enable 
him  to  carry  out  the  work  which  he  had  undertaken, 
and  he  gave  me  his  assurance  to  the  effect  that  he  had. 
I  would  here  mention  that  before  Mr.  Hyde  arrived  in 
London  a  special  type  of  machine  had  been  invented  or 
designed  by  Messrs.  Sulman  &  Picard,  known  as  the 
slide  machine.  Messrs.  Sulman  &  Picard  communi- 
cated the  information  to  Mr.  Hoover,  Mr.  Hoover  dis- 
cussed it  with  me,  and  at  my  request  took  the  matter 
up  to  have  similar  machines  built  for  use  in  our  Char- 
lotte street  works.  The  details  of  this  invention  were 
communicated  to  Mr.  Hyde  by  Mr.  Hoover,  and  our 
works  manager,  Mr.  A.  C.  Howard,  together  with  Mr. 
Hyde,  were  entrusted  with  the  building  of  this  by  suit- 
able makers.  So  soon  as  this  machine  was  built  one 
was  placed  at  the  disposal  of  Mr.  Hyde,  and  he  was 
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given  one  of  our  works  operators  or  experimenters,  to- 
gether to  run  through  a  series  of  tests  as  quickly  as 
possible  to  get  the  handling  of  the  machine  and  gen- 
erally to  become  efficient  in  the  management  of  it,  as  it 
was  found  to  be  a  very  efficient  apparatus  that  would 
just  suit  the  operations  of  the  testing  work  with  which 
Mr.  Hyde  was  to  be  entrusted  during  his  Mexican  and 
other  investigations  for  the  purpose  of  acquiring  busi- 
ness for  the  syndicate.  With  this  machine  and  with 
another  one  subsequently  sent  to  him,  Mr.  Hyde  car- 
ried out  his  tests,  not  only  in  Mexico,  but  also  in  Can- 
ada, where  he  was  requested  to  go,  and  did  go,  early 
in  November  of  1910. 

By  Mr.  Scott:  That  part  of  the  preceding 
answer  which  sets  forth  alleged  disclosures  made 
by  Mr.  Hoover  to  the  witness  is  objected  to  as 
hearsay. 

O.  7.  What  is  the  source  of  your  information  to  the 
effect  that  Mr.  Hoover  placed  at  Mr.  Hyde's  disposal 
all  the  files  of  patents  in  your  office? 

A.  First,  I  requested  him  to  do  so;  secondly,  he  as- 
sured me  that  he  had  done  so;  thirdly,  besause  I  saw 
Mr.  Hyde  reading  them  myself. 

Q.  8.  Does  the  preceding  answer  as  to  your  source 
of  information  apply  also  to  Mr.  Hoover's  reports  and 
notes  on  the  process  made  during  Mr.  Hoover's  visit 
to  Australia,  and  his  notes  relating  to  the  patents  and 
processes? 
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A.  My  recollection  is  yes,  with  this  qualification  that 
when  I  make  use  of  the  word  "process"  I  refer  to  the 
patent  in  suit,  which  was  being  applied  and  worked  on 
a  commercial  scale,  and  which,  of  course,  we  wished 
Mr.  Hyde  to  introduce  into  Mexico. 

Q.  9.  What  was  the  nature  of  these  reports  and 
notes  made  by  Mr.  Hoover  during  his  visit  to  Aus- 
tralia and  his  notes  relating  to  the  patents  and  proc- 
esses ? 

A.  To  give  a  clear  answer  I  should  require  to  re- 
fresh my  memory  by  reference  to  the  documents.  In 
general,  the  notes  on  his  visit  to  Australia  were  on  the 
working  of  the  apparatus  and  the  process  there  in 
practice.  With  regard  to  the  patents  and  processes  he 
had  drawn  up  a  memo  of  their  sequence  and  their 
various  characteristics. 

O.  10.    What  did  Mr.  Hoover  go  to  Australia  for? 

A.  Mr.  Hoover  at  that  time  occupied  the  position  of 
general  manager  of  Minerals  Separation,  and  the 
Board  thought  it  advisable  to  send  him  to  Australia 
for  the  purpose  of  seeing  the  process  worked  on  a 
large  scale,  and  also  to  investigate  the  operation  of  a 
large  scale  plant  previously  erected,  that  is  to  say, 
erected  previous  to  Mr.  Hoover's  joining  our  com- 
pany, and  operating  or  treating  a  dump  of  tailings  pur- 
chased by  my  company,  jointly  with  others,  from  the 
Sulphide  Corporation,  and  to  report  thereon. 

O.  11.  I  presume  you  yourself  have  been  in  Aus- 
tralia and  seen  the  working  of  the  process  in  question 
there? 
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A.     I  have  not. 

Q.  12.  Had  any  of  the  members  of  the  Board  to 
which  you  refer  seen  the  process,  to  which  you  refer, 
in  Australia? 

A.    Yes,  only  one,  Mr.  J.  H.  Curie. 

Q.  13.  At  the  period  in  question,  namely,  at  the 
time  of  Mr.  Hoover's  visit  to  Australia,  was  the  proc- 
ess being  operated  commercially  anywhere  except  in 
Australia,  by  commercially  I  mean  as  distinguished 
from  the  testing  operations,  which  I  understand  were 
conducted  in  England  or  Wales? 

A.  No,  with  the  exception  of  the  London  and  Welsh 
works,  it  was  not  operated  anywhere,  to  my  knowl- 
edge, on  a  commercial  scale.  My  meaning  is,  it  was 
worked  in  Australia. 

Q.  14.  The  operations  at  London  and  in  Wales  were 
not  of  a  commercial  character,  were  they,  that  is,  were 
not  being  conducted  in  the  regular  course  of  mining 
operations  ? 

A.  The  London  works  were  purely  testing  and  in- 
vestigation works.  The  plant  in  Wales  was  erected 
for  the  special  purpose  of  producing  concentrates  from 
a  shipment  of  several  hundred  tons  of  San  Francisco 
Del  Oro  ore,  which  that  company  had  sent  to  England 
to  test  out  a  process  of  zinc  smelting,  and  this  Welsh 
plant  was  erected  at  the  works  of  a  small  smelter  com- 
pany in  Wales  with  that  object,  and  it  produced  a  ton- 
nage of  concentrates  from  the  San  Francisco  ore  for 
their  smelting  tests. 

Q.    15.     What  was  your  purpose   in   directing   Mr. 
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Hoover  to  instruct  Mr.  Hyde  as  to  the  practice  of  this 
process,  and  to  put  in  his  hands  his  notes  regarding 
the  Australian  practice? 

A.  To  give  Mr.  Hyde  as  much  information  as  pos- 
sible of  work  on  a  practical  scale,  as  no  work  on  a 
commercial  scale  was  being  done  in  England,  with  the 
exception  of  the  tests  in  Wales,  and  that  plant  also  Mr. 
Hyde  was  specially  requested  to  visit  to  gain  as  much 
information  as  he  could. 

Q.  16.  I  take  it  from  what  you  have  said,  that  you 
yourself  have  no  perosnal  knowledge  as  to  how  the 
process  in  question  was  carried  out  in  Australia,  and 
that  you  cannot  from  your  personal  knowledge  describe 
that  process  or  the  mechanism  used  for  the,  purpose  of 
putting  it  into  effect;  am  I  right  in  this? 

A.  If  by  personal  knowledge  you  mean  personal  in- 
spection, you  are  right.  On  the  other  hand,  I  have 
naturally  had  the  reports  of  our  engineers  and  mem- 
bers of  the  stafif  who  erected  the  plant  and  operated  it. 

Q,  17.  Did  you  yourself  direct  th^se  engineers  to 
proceed  to  Australia  for  the  purpose  of  introducing  the 
process? 

A.  In  the  first  instance  we  sent  out  Mr.  Chapman, 
who  had  received  his  instructions,  drawn  up  in  con- 
sultation with  Sulman,  Picard  and  myself. 

O.  18.  At  what  date,  as  near  as  you  can  remember, 
did  you  first  send  any  one  to  Australia  for  the  purpose 
of  introducing  the  process  which  the  patent  in  suit  pur- 
ports to  describe? 

A.     We  sent  out  Mr.  Chapman,  as  far  as  I  can  re- 
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member,  early  in  1904,  probably  March,  I  am  not  quite 
sure,  with  the  Cattermole  plant.  He  erected  that,  oper- 
ated it,  and  during  the  early  part  of  1905,  a  hundred- 
ton  plant  of  the  Cattermole  type  was  built  at  the  Sul- 
phide Corporation  works,  and,  I  think,  was  completed 
and  started  operation  about  May,  of  1905.  That  plant 
operated  for  a  short  period,  but  in  the  meantime  the 
oleic  acid  froth  or  agitation  froth  process  was  discov- 
ered and  information  of  same  sent  out  to  Mr.  C.  F. 
Courtney,  who  was  our  consulting  engineer  in  Aus- 
tralia at  the  time.  And  if  my  memory  serves  me 
rightly,  early  in  July  he  tested  the  frothing  process  in 
this  particular  Cattermole  plant,  and  soon  after  con- 
verted the  Cattermole  plant  into  a  frothing  process 
plant.  I  find  on  looking  at  my  letter-press  copy  book 
that  I  wrote  Mr.  Courtney  on  the  3rd  of  March,  1905. 
I  quote  from  this  letter  as  follows: 

"And  also  to  hand  you  copies  of  Messrs.  Sulman 
&  Picard's  report  of  the  3rd  inst.  together  with  Mr. 
Higgins  of  2nd  inst,  with  two  sheets  of  curves  to 
show  the  very  important  results  obtained.  As  the 
various  reports  and  curves  will  explain  themselves 
I  have  but  little  to  add,  and  I  trust  that  you  will 
be  pleased  with  the  result." 

Again  in  my  letter  to  Mr.   Courtney  of  March   lOth, 

1905,  I  say: 

'*!  am  pleased  to  tell  you  that  during  the  week  we 
have  made  some  very  important  discoveries  which 
will,  I  think,  almost  revolutionize  our  processes  by 
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way  of  simplifying  and  cheapening  the  same.  I 
hope  that  by  next  mail  the  work  will  be  sufficiently 
far  advanced  to  send  you  full  particulars.  Several 
points  have  yet  to'  be  determined,  and  the  discov- 
eries are  of  such  a  nature  that  we  have  decided  to 
take  our  expert  and  Counsel's  opinion  thereon 
with  a  view  to  assuring  ourselves  that  we  can  get 
good  protection  under  patents.  I  may  mention  for 
your  private  information  that  we  do  not  use  more 
than  .1  per  cent  of  oleic  acid  per  ton  of  ore  and  al- 
though we  have  not  assays  out  that  the  recoveries 
will  be  very  satisfactory." 

Again  in  my  letter  to  Mr.   Courtney  of  March   17th, 
1905,  I  say: 

"Higgins  Report.  Herewith  I  enclose  you  copy 
of  Higgins  report  as  received  this  morning,  being 
a  continuation  of  the  one  sent  you  on  the  3rd 
March.  By  using  one  per  cent  of  acid  water  or 
even  less  than  that,  three  of  water  to  one  of  ore, 
and  adding  .1  per  cent  of  oleic  acid,  and  heating 
the  circuit  to  from  30/32  C  and  then  agitating 
from  8  to  ten  minutes  in  a  single  gabbet  we  find 
that  almost  as  soon  as  the  cone"  is  stopped  in  the 
gabbet  from  70  to  83  per  cent  of  the  contained 
mineral  immediately  rises  to  the  surface  in  the 
form  of  a  scum  or  froth  which  floats  persistently 
and  remains  on  the  surface  of  the  water  for  days 
at  a  time.  Any  heavy  mineral  that  may  be  pres- 
ent and  not  carried  up  with  the  froth  is  readily 
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separated  from  the  coarse  sands  by  ordinary  tab- 
ling. This  experiment  has  been  repeated  again 
and  again.  The  ore  treated  was  ground  to  60 
mesh  originally  but  we  found  that  only  a  very 
small  percentage  remained  even  on  90  mesh  the 
bulk  passing  through  one  hundred  and  fifty.  I 
think  this  discovery  very  important  indeed,  and 
have  no  doubt  that  you  will  thoroughly  test  it  on 
your  straight  ores  as  well  as  on  your  tailings  and 
old  slimes,  especially  the  stack  of  rich  slimes  on 
the  mine  as  it  will  merely  need  agitation  and  run- 
ning off  into  settling  tanks  with  some  mechanical 
device  for  skimming  off  the  floated  froth  or  per- 
haps a  large  nest  of  conical  upcasts  or  spitzkasten 
may  be  made  to  do  the  work  and  I  have  no  doubt 
that  you  will  soon  solve  the  mechanical  problem 
for  fixing  up  suitable  apparatus. 

*'As  I  wrote  you  in  my  last,  we  are  having  our 
patents  thoroughly  overhauled  in  view  of  these  de- 
velopments, and  it  will  therefore  be  necessary  to 
keep  this  as  confidential  as  possible  until  we  know 
the  result.  Even  with  thirty  mesh  stock  Higgins 
finds  that  although  not  much  flotation  takes  place 
as  only  the  slime  mineral  rises  to  the  surface,  the 
coarse  mineral  is  still  sufficiently  oiled  to  permit  a 
perfect  separation  by  tabling  with  air-blast  by  air- 
distributor.  This  factor  is  important  as  it  reduces 
the  consumption  of  oleic  acid  to  a  vanishing  point 
being  only  ./  per  cent  per  ton  of  ore  treated  and 
that  can  be  very  readily  washed  off  the  concen- 
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trates  with  a  weak  alkaline  solution  for  the  pur- 
pose of  separation  or  breaking-down.  In  the  case 
of  copper  ore  or  ores  not  requiring  separation,  I 
take  it  that  it  will  hardly  pay  to  recover  the  oleic 
acid." 

The  Commissioner  at  the  request  of  counsel  for 
complainants  marks  for  identification  the  letter- 
press copies  of  the  three  letters  referred  to  by  the 
witness,  respectively,  as  "Courtney  Letter,"  fol- 
lowed by  the  date  of  the  letter. 

By  Mr.  Scott:  The  statement  contained  in  the 
second  sentence  of  the  last  preceding  answer  re- 
garding the  erection  in  Australia  of  the  Catter- 
mole  plant  is  objected  to  as  hearsay,  as  is  also  the 
statement  in  the  following  sentence  regarding  the 
operation  of  that  plant.  Similar  objection  is  made 
to  the  statement  contained  in  the  fourth  sentence 
to  the  effect  that  the  Cattermole  plant  was  con- 
verted into  a  frothing  process  plant. 

Q.  19.  What  was  the  purpose  of  having  your  pat- 
ents thoroughly  overhauled,  as  set  forth  in  your  letter 
of  March  17,  1905? 

A.    I  think  just  a  business  precaution. 

Q.  20.  Why  is  it  that  you  cautioned  Mr.  Courtney 
to  keep  the  information  contained  in  your  letter  of 
March  17th,  1905,  confidential  until  you  knew  the  re- 
sult of  the  overhauling  of  your  patents? 

A.  So  far  as  my  memory  serves  me  the  object  of  do- 
ing so  was  because  at  that  time  Australia  was  not  un- 
der the  Patent  Convention,  and  if  any  information  had 
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leaked  out  before  we  had  lodged  a  patent  there  some- 
body else  might  have  pirated  the  idea. 

Q.  21.  What  did  this  have  to  do  with  the  overhaul- 
ing of  the  patents  which  you  already  had? 

A.  It  is  an  expensive  matter  to  take  out  patents, 
and  we  did  not  wish  to  take  out  patents  needlessly  if 
the  discovery  had  already  been  protected  by  any  of  our 
previous  patents. 

Q.  22.  Who  were  the  members  of  the  Board  to 
whom  you  refer  in  your  answer  to  question  10? 

A.  The  members  of  the  Board  were  Dr.  Gregory, 
Mr.  J.  H.  Curie,  Mr.  W.  W.  Webster,  Mr.  Francis  L. 
Gibbs,  myself,  and  Mr.  A.  H.  Krohn. 

Q.  23.  How  long  had  these  gentlemen  been  asso- 
ciated with  you  in  the  investigation  or  exploitation  of 
processes  of  the  kind  we  are  discussing? 

A.  They  were  all  of  them  associated  with  me  from 
the  registration  of  Minerals  Separation,  which  I  think 
took  place  on  the  31st  December,  1903,  except  Mr. 
Francis  Gibbs,  who  joined  the  Board  probably  a  year 
later,  but  I  am  not  certain.  Previous  to  1903,  Mr. 
Webster,  Dr.  Gregory  and  Mr.  Curie  were  associated 
with  me  in  the  Cattermole  Syndicate.  I  think  that  was 
registered  in  September,  1903,  but  they  were  also  in- 
terested in  the  investigation  of  the  Cattermole  process, 
which  was  taken  up  early  in  1903.  That  is,  an  option 
was  taken  up  over  the  Cattermole  process  and  we 
found  the  money  to  investigate  that,  with  an  option  to 
acquire  it  in  syndicate  form. 

Q.  24.    Were  these  other  gentlemen  whom  you  have 
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mentioned  actively  engaged  with  you  in  these  enter- 
prises, or  did  they  leave  the  conduct  of  affairs  entirely 
to  you? 

A.  I  think  I  may  answer  without  egotism  that  the 
conduct  of  affairs  was  entirely  left  to  me. 

Q.  25.  Did  these  gentlemen  confer  with  you  at  all 
regarding  the  enterprises  you  have  referred  to? 

A.  We  had  regular  Board  meetings  and  met  almost 
daily  and  discussed  matters,  except  that  Mr.  Curie  was 
a  great  traveler  and  was  frequently  abroad. 

Q.  26.  Were  these  discussions  confined  to  the  finan- 
cial aspect  of  the  enterprises,  or  did  these  other  gentle- 
men enter  into  questions  regarding  the  practical  opera- 
tions in  the  various  laboratories  which  I  understand 
Minerals  Separation  and  the  Cattermole  syndicate  con- 
ducted? 

A.  We  discussed  practically  everything  that  con- 
cerned or  related  to  the  company,  although  the  technical 
part  was  almost  entirely  left  to  my  decision. 

Q.  27.  Did  you  consult  these  other  gentlemen  re- 
garding the  technical  matters? 

A.  Not  necessarily  consulted  them,  I  discussed  it 
with  them,  and  it  was  only  where  heavy  financial  out- 
lay was  concerned  that  I  consulted  them. 

Q.  28.  In  your  letter  of  March  3rd,  1905,  to  Mr. 
Courtney,  you  refer  to  Messrs.  Sulman  &  Picard's  re- 
port of  the  3rd  inst.,  and  Mr.  Higgins'  report  of  the 
2nd  inst.  Are  these  the  reports  of  those  gentlemen 
bearing  the  dates  mentioned  which  have  been  marked 
for  identification  during  the  examination  of  witnesses 
in  this  suit? 
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A.    Yes. 

Q.  29.  I  take  it  that  when  Mr.  Higgins  apprised 
you  of  the  operations  set  forth  in  his  report  of  March 
16th,  1905,  this  was  not  the  first  occasion  upon  which 
you  had  been  informed  of  the  possibility  of  using  min- 
ute quantities  of  oil  in  mineral  flotation  operation;  am 
I  correct  in  this? 

A.  I  had  seen  the  work  in  progress  from  about  the 
1st  day  of  March  onwards. 

Q.  30.  When  you  saw  Mr.  Higgins'  operations 
about  the  1st  of  March,  1905,  that  was  not  the  first  oc- 
casion, was  it,  upon  which  you  had  been  informed  of 
the  possibility  of  using  minute  quantities  of  oil  in 
mineral  flotation  processes;  by  minute  I  mean  quanti- 
ties within  the  range  set  forth  in  the  patent  in  suit? 

A.  No,  I  had  never  seen  it  before  within  the  range 
of  the  patent  in  suit. 

Q.  31.  You  kept  in  close  touch,  did  you  not,  with  the 
operations  of  the  technical  staff  of  Minerals  Separa- 
tion, Ltd.,  including  the  operations  of  Messrs.  Sulman 
&Picard? 

A.    Yes,  I  did. 

Q.  32.  That  is,  you  kept  fully  informed  as  to  the  in- 
vestigations conducted  by  Messrs.  Sulman  and  Picard 
and  by  the  staff  of  Minerals  Separation,  Ltd.? 

A.     Yes,  as  fully  as  I  possibly  could. 

Q.  ?)Z.  I  presume  you  frequently  visited  the  labora- 
tories conducted  at  different  times  by  Minerals  Separa- 
tion, Ltd.,  and  consulted  frecjuently  with  Messrs.  Sul- 
man &  Picard? 
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A.  Yes,  I  consulted  with  Messrs.  Sulman  &  Picard, 
especially  in  the  earlier  years,  almost  daily,  frequently 
several  times  a  day,  and  watched  operations  carried  on 
in  their  laboratory,  and  later  on  Aldermanbury  avenue 
and  the  other  laboratories  that  we  had.  But  in  later 
years,  of  course  my  work  had  accumulated  so  much 
that  I  had  to  leave  it  to  other  members  of  the  staff,  so 
that  I  could  not  pay  the  frequent  daily  visits  which  I 
was  accustomed  to  pay,  perhaps  until  October,  1906, 
when  Mr.  T.  J  Hoover  arrived  and  took  up  his  duties 
as  general  manager. 

Q.  34.  And  when  you  saw  the  work  in  progress 
from  March  1,  1905,  onwards,  as  referred  to  by  you  in 
your  answer  to  question  29,  was  this  the  first  occasion 
upon  which  you  had  been  informed  as  to  the  use  in  an 
oil  flotation  process  of  the  intentional  beating  in  of  air 
for  the  purpose  of  promoting  flotation? 

A.  The  intentional  beating  in  of  air  to  produce  or 
promote  the  flotation  of  froth  which  was  developed  by 
that  process  was  certainly  not  known  until  the  fact  had 
been  actually  discovered  that  by  using  a  very  small 
quantity  of  oil,  say  .2  or  .1  per  cent.,  and  agitating  it 
for  a  certain  time,  and  then  leaving  the  mixture  to 
stand  that  the  whole  froth  rose  to  the  surface.  By 
"discovered"  I  mean  until  the  experiments  had  estab- 
lished the  fact  that  this  extraordinary  phenomenon 
was  every  time  reproduced  by  using  the  small  quantity 
of  oil,  violently  agitated,  and  then  leaving  it  to  stand, 
when  the  mineral  rose  to  the  surface  in  the  form  of 
dense  froth. 
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Q.  35.  I  understand  from  your  last  answer  that  you 
mean  that  a  discovery  was  made  about  March  1st, 
1905,  and  that  subsequently  the  operation  was  repeated 
simply  to  verify  the  result  secured;  is  this  the  distinc- 
tion which  you  mean  to  draw  between  the  word  "dis- 
covered" and  the  word  "established"? 

A.  The  discovery  was  made  about,  or  soon  after, 
March  1st.  And  as  soon  as  we  had  experiments  re- 
peated to  show  that  the  same  phenomenon  was  con- 
stantly reproduced  we  considered  it  established  and 
that  the  principal  cause  of  flotation,  or  perhaps  the  en- 
tire cause  of  flotation,  was  due  to  air  beaten  into  the 
pulp,  assisted,  of  course,  by  the  other  agents. 

Q.  36.  What  was  the  result  of  the  thorough  over- 
hauling of  your  patents  referred  to  by  you  in  your  let- 
ter of  March  17th,  1905,  to  Mr.  Courtney? 

A.  The  results  were  that  our  patent  attorneys  very 
strongly  advised  us  to  protect  the  froth  discovery  un- 
der a  patent. 

O.  Z7.  What  are  the  other  agents  referred  to  at  the 
close  of  your  answer  to  question  35? 

A.    Oil  or  oleic  acid  and  sulphuric  acid. 

Q.  38.  Did  the  members  of  your  technical  stafif, 
aside  from  Messrs.  Sulman  &  Picard,  ever  participate 
in  any  of  your  conferences,  or  were  any  suggestions 
ever  made  by  members  of  your  technical  staff? 

A.  No,  I  do  not  think  that  our  mem.bers  of  the  staff 
participated  at  the  conferences  between  Messrs.  Sul- 
man,. Picard  and  myself;  while  carrying  out  instruc- 
tions or  experiments,  they  were  naturally  always  looked 
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upon  as  being  intelligent  people,  and  were  treated  as 
such. 

Q.  39.  Who  were  the  members  of  your  technical  or 
experimental  staff  in  March,  1905? 

A.  Apart  from  Messrs.  Sulman  and  Picard,  we  had 
Mr.  A.  H.  Higgins,  Mr.  John  Leechman,  and,  I  think, 
Mr.  A.  K.  Burn  joined  us  about  that  time,  or  towards 
the  end  of  March. 

Q.  40.  What  were  the  educational  anci  technical 
qualifications  of  these  men? 

A.  I  think  Mr.  Higgins  was  an  associate  of  the 
Royal  School  of  Mines,  and  I  think  Mr.  Leechman  was 
that,  too,  and  had  a  higher  degree,  which  I  do  not  re- 
member. He  is  a  member  of  the  Institute  of  Mining 
and  Metallurgy.  Mr.  Burn,  I  do  not  know  as  to  his 
qualifications.  He  had  his  training  with  Messrs.  Sul- 
man and  Picard. 

O.  41.  In  answer  to  question  37  you  mention  sul- 
phuric acid  as  one  of  the  substances  included  in  the 
term  "other  agents"  appearing  in  your  answer  to  ques- 
tion 35.  In  what  manner  does  sulphuric  acid  contribute 
to  the  flotation  effect? 

A.  I  believe  it  keeps  the  oil  from  going  to  the 
gangue.  It  also  has  an  effect  of  settling'  slime  gangue 
more  readily,  and  by  keeping  the  oil  from  sticking  to 
the  gangue,  naturally  it  assists  the  mineral  in  picking 
up  the  very  minute  traces  of  oil  disseminated  through- 
out the  mass  of  agitated  pulp. 

Q.  42.  The  patent  in  suit  gives  a  range  of  quantity 
for  the  oleic  acid  to  be  used  extending  from  .02  to  .5 
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per  cent,  in  the  example  set  forth  in  the  paragraph  be- 
ginning at  line  70,  page  1,  the  larger  quantity  being 
twenty-five  times  the  magnitude  of  the  smaller.  In 
carrying  out  this  process  how  is  the  determination  to 
be  made  as  to  which  of  these  widely  differing  quanti- 
ties is  to  be  used? 

A.  Starting  with  the  small  quantity,  say  at  the  rate 
of  one  pound  per  ton  of  ore,  an  operator  can  soon  tell 
by  the  appearance  as  to  whether  the  characteristic 
froth  is  produced  or  not.  ^ni1"i  hj^  ^ppo-^i-o%^r^r^r^  Y[^ 
wfpwjJrl  filh^r  jnrrrnT  rr  -Ir-i—n"'  111  II  iirTJI^  ''  "'•'  ^r 
Oltiii!  ad^ld  LiiUil  rifff-fWf#fft^9^«*#»-ie«— aiiw-weUi'iijLiL'  frmh" 
is  produced  oi-  ngH-.  Guided  by  appearances  he  would 
either  increase  or  decrease  the  quantity  of  oil  or  oleic 
acid  until  the  cauliflower  or  characteristic  froth  was 
produced,  which  in  itself  will  be  an  unfailing  index  as 
to  whether  or  not  proper  conditions  have  been  attained, 
and  he  need  only  then  repeat  the  measurements  quan- 
titatively of  oil  or  oleic  acid  added  to  his  pulp.  Of 
course  I  assume  that  the  proper  agitation  and  other 
factors  are  satisfactory. 

Q.  43.  I  understand  from  your  answer  that  the 
way  to  carry  out  the  process  which  the  patent  purports 
to  set  forth,  is  to  operate  with  varying  quantities  of  oil 
until  what  you  term  the  "characteristic  froth"  appears, 
and  then  to  keep  on  operating  with  the  proportion  of 
oil  ascertained  to  have  been  used  in  producing  such  a 
characteristic  froth  as  you  have  referred  to;  am  I 
right  in  this? 
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A.  In  small  scale  tests  the  operator  would  natural- 
ly quantify  or  measure  the  quantities  of  oil  added, 
whether  they  be  above  one  pound  per  ton  or  below  one 
pound  per  ton,  and  would  judge  by  the  appearance  of 
the  froth  and  result  when  the  best  proportion  had  been 
hit  upon. 

Q.  44.  Would  you  make  a  distinction  as  to  the  mode 
of  operation  upon  a  commercial  scale? 

A.  On  a  conmiercial  scale,  or  before  commercial  op- 
erations are  begun,  small  scale  work  should,  and  would 
invariably,  be  carried  out  to  determine  the  best  quanti- 
ties, and  the  oil  supply  fed  to  a  commercial  plant  would 
be  calibrated  accordingly,  that  is,  after  ascertaining  the 
quantity  of  ore  plus  water  fed  into  the  plant,  the  oil 
feeding  apparatus  would  be  set  to  deliver  as  nearly  as 
possible  the  quantities  per  ton  determined  by  small 
scale  experiments. 

O.  45,.  In  your  answer  to  question  42  and  the  fol- 
lowing questions,  I  understand  that  the  quantity  of  oil 
must  be  determined  experimentally,  and  that  the  proper 
amount  of  oil  is  determined  by  noting  the  quantity 
which  produces  the  froth,  which  you  state  has  certain 
characteristic  qualities.  I  understand,  then,  that  it  is 
impossible  to  carry  out  the  process  by  simply  applying 
the  proportions  of  oil  set  forth  in  the  patent,  and  that 
the  final  test  is  not  the  use  of  any  particular  proportion 
of  oil,  but  the  production  of  the  froth;  is  this  correct? 

A.  The  only  way  to  carry  out  the  process  is  that  of 
applying  the  proportions  of  oil  set  forth  in  the  patent, 
but  to  determine,  as  all  practical  men  will  do,  which  of 
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the  proportions,  within  the  range,  yield  the  best  result, 
the  characteristic  nature  of  the  froth  is  always  an  indi- 
cator which  will  of  itself  tell  an  experienced  operator 
when  the  best  conditions  have  been  attained,  or  having 
been  attained,  whether  they  are  maintained  in  a  con- 
tinuous running,  where  variations  may  occur  in  the 
feed  to  the  plant  of  ore  and  water  or  pulp. 

Adjourned  to  Tuesday,  August  13th,  1912,  at  2 
o'clock  in  the  afternoon,  at  the  same  place. 

London,  August  13th,  1912. 

Met  pursuant  to  adjournment.     Present,  coun- 
sel as  before. 

Direct  examination  of  John  Ballot  continued: 

Q.  46.  Did  you  personally,  Mr.  Ballot,  impart  any 
instructions  to  Mr.  Hyde  as  set  forth  in  the  bill  of 
complaint  herein? 

A.  Except  as  to  discussing  general  matters  with 
him,  I  do  not  think  that  I  personally  gave  him  definite 
technical  instructions. 

O.  47.  Will  you  state  the  reason  why  the  mstruc- 
tion  of  Mr.  Hyde  in  his  duties  was  entrusted  to  Mr. 
Hoover  and  Mr.  Higgins  and  others,  rather  than  to 
Messrs.  Sulman,  Picard  and  yourself? 

A.  Mr.  Hoover  was  our  chief  engineer  at  the  time, 
and  had  the  general  management  of  our  testing  works. 
Messrs.  Sulman  and  Picard  were  more  in  a  consultative 
position  at  that  time. 
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Q.  48.  Did  Minerals  Separation,  Ltd.,  ever  send  Mr. 
Higgins  to  Australia? 

A.    Yes,  Mr.  Higgins  was  sent  to  Australia. 

Q.  49.  At  about  what  time  was  he  sent  to  Aus- 
tralia? 

A.    From  the  summer  of  1908  to  the  spring  of  1909. 

Q.  50.  Was  this  slide  machine  to  which  you  have 
referred  necessary  in  experimentation  for  the  purpose 
of  applying  the  process  of  patent  835,120  in  practical 
operations? 

A.  It  was  not  necessary,  but  it  was  a  very  con- 
venient form  of  apparatus. 

Q.  51.  Before  the  slide  machine  was  designed  by 
Mr.  Sulman  or  Messrs.  Sulman  and  Picard,  as  the  case 
may  be,  did  you  have  other  mechanism  for  making 
tests  of  that  kind? 

A.  Yes,  we  had  several,  the  principal  was  the  ord- 
inary gabbet,  in  which  the  process  was  practically  orig- 
inally discovered,  which  consisted  of  a  single  mixing 
vessel,  with  a  cone  agitator  and  loose  baffles  slipped 
over  the  sides.  The  agitator  was  driven  either  by  a 
small  motor  direct  coupled  to  the  agitator  shaft,  or  by 
a  belt,  and  the  agitation  took  place,  and  after  a  suffi- 
cient amount  of  agitation  had  been  given  to  it  the  cone 
agitator  was  stopped,  and  as  soon  as  the  contained  pulp 
and  water  came  to  a  rest  the  froth  always  floated  to 
the  surface.  After  leaving  it  for  some  minutes,  the 
gangue  settled  out  and  the  concentrates  were  either 
skimmed  off  by  spooning  or  they  were  flowed  off  by 
inserting  a  funnel  through  the  froth  some  distance  into 
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the  water  below  and  pouring  in  more  water,  so  that  the 
gabbet  was  filled  and  the  froth  permitted  to  flow  over 
the  rim  of  the  gabbet,  when  the  products  were  collect- 
ed and  assayed.  The  tailings,  that  is  to  say,  the  resi- 
dues, were  drawn  off  either  by  pouring  off  the  water  or 
by  emptying  the  residue  through  an  opening  in  the 
bottom  of  the  mixing  vessel,  when  a  similar  operation 
was  repeated,  if  necessary,  and  as  often  as  was  neces- 
sary. 

Q.  52.  Was  the  information  which  you  directed  Mr. 
Hoover  to  impart  to  Mr.  Hyde,  aside  from  the  patent 
in  suit,  necessary  to  enable  Mr.  Hyde  to  perform  the 
duties  for  which  he  was  engaged  by  the  Mexican  Syn- 
dicate? 

A.  My  instructions  to  Mr.  Hoover  were  to  give  Mr. 
Hyde  all  the  information.  It  is  quite  possible  that  some 
information  given  may  not  have  been  necessary  for 
carrying  out  his  duties,  but  I  thought  it  was  expedient 
and  perhaps  also  courteous  to  let  our  Mexican  repre- 
sentative know  as  much  about  the  company's  processes 
and  inventions  as  possible.  Not  only  to  carry  out  his 
work,  but  to  get  a  personal  interest  in  the  company 
and  in  his  position. 

O.  53.     Is  the  Mexican  Syndicate  still  in  existence? 

A.  No,  it  was  taken  over  by  the  American  Syndi- 
cate. 

O.  54.  Can  you  state  the  substance  of  any  of  the 
technical  details  and  particulars  as  to  letters  patent 
No.  835,120,  regarding  which  Mr.  Hyde  was  instruct- 
ed in  pursuance  of  your  directions,  or  otherwise? 
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A.  From  personal  knowledge,  I  cannot  detail  par- 
ticulars, except  that  the  patent  was  handed  to  Mr. 
Hyde.  Mr.  Hoover  was  requested  to  give  him  all  the 
information  necessary.  He  was  given  the  run  of  our 
works  to  inform  himself.  As  soon  as  the  slide  machine 
was  prepared  an  experienced  operator  was  placed  at 
his  disposal  in  conjunction  with  Mr.  Hyde,  to  carry 
out  a  series  of  tests.  These  tests  Mr.  Hyde  carried 
out,  personally  informed  me  that  he  did  so,  and  sent 
in  a  report  of  the  work  that  he  did. 

Q.  55.  In  order  to  enable  Mr.  Hyde  to  apply  the 
process,  which  the  patent  in  suit  purports  to  set  forth, 
and  in  order  to  enable  him  to  determine  whether  or  not 
that  process  would  be  applicable  to  any  ores  which  he 
might  encounter  in  Mexico,  was  it  necessary  that  he 
should  have  any  special  instruction  in  technical  details 
and  particulars  as  to  the  patent  in  suit? 

A.  If  my  memory  serves  me  correctly,  the  patent  it- 
self tells  him,  or  would  have  told  him,  that  different 
ores  required  different  treatment,  that  is  to  say,  that 
the  treatment  of  each  individual  ore  could  easily  be  de- 
termined by  a  few  preliminary  experiments  on  the  gen- 
eral lines  and  within  the  limits  directed  by  the  specifi- 
cation itself. 

Q.  56.  By  this  do  you  mean  to  convey  the  idea  that 
no  instructions  were  necessary  in  addition  to  those  con- 
tained in  the  patent  in  suit  in  order  to  enable  Mr.  Hyde 
to  perform  his  duties  for  the  Mexican  Syndicate? 

A.  No,  I  do  not  wish  to  convey  that  idea,  without 
qualification,  but  to  a  gentleman  experienced  in  metal- 
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lurgical  practice,  as  Mr.  Hyde  was  recommended  to 
me  to  be,  and  which  I  fully  believe,  but  very  little  ad- 
ditional instruction  would  be  necessary,  and  although 
I  do  not  remember  definitely  that  I  discussed  the  de- 
tails with  him,  I  feel  certain  that  he  had  all  facilities 
at  his  disposal  in  our  works,  because  of  his  assurance 
to  me  before  he  left  for  Mexico  that  he  felt  himself 
fully  qualified  for  the  work  entrusted  to  him,  which 
naturally  involved  treating  a  great  variety  of  different 
ores. 

Q.  57.  You  say  very  little  instruction,  and  I  assume 
you  mean  very  little  instruction  additional  to  that  con- 
tained in  the  patent,  would  have  been  necessary  to  en- 
able Mr.  Hyde  to  perform  his  duties  for  the  Mexican 
Syndicate.  Will  you  please  specify  what  this  little  in- 
struction would  have  been  or  was? 

A.  I  do  not  think  anv  additional  instructions  were 
necessary  to  qualify  any  one  skilled  in  the  art  to  carry 
out  the  process  beyond  the  directions  given  in  the  speci- 
fication, but  the  little  additional  instruction  necessary 
in  Mr.  Hyde's  case  was  to  make  him  proficient  as 
quickly  as  possible  in  handling  the  type  of  test  appar- 
atus which  he  was  to  take  out,  remembering  that  his 
time  in  London  was  more  or  less  limited,  to  enable  him 
to  acquire  the  necessary  information,  before  he  set  out 
for  Mexico. 

Q.  58.  Then  as  I  understand  you,  the  only  effect 
of  instruction  given  to  Mr.  Hyde  was  to  impart  to  him 
the  information  which  you  say  is  contained  in  the 
patent  in  suit,  and  to  impart  that  information  in  pos- 
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sibly  a  shorter  time  than  you  think  he  might  have  se- 
cured it  from  the  study  of  the  patent  alone  without  in- 
structions.    Is  that  correct? 

By  Mr.  Williams:     Objected  to  as  a  misstate- 
ment of  the  witness'  testimony. 

A.  The  instructions  given  to  Mr.  Hyde  embraced 
all  the  information  we  had  at  our  disposal  and  under 
my  special  orders  our  test  works  and  testing  apparatus 
were  placed  at  his  disposal  so  that  it  could  not  possibly 
have  been  limited  in  the  form  of  your  question. 

Q.  59.  Was  any  of  this  information  which  you  say 
was  conveyed  to  Mr.  Hyde  and  was  not  contained  in  the 
patent  in  suit  necessary  to  enable  him  to  discharge  his 
duties  for  the  Mexican  Syndicate? 

A.  I  think  I  have  already  answered  that  question, 
and  I  repeat  that  we  felt  it  necessary  for  our  Mexican 
representative  to  have  as  full  a  knowledge  as  possible 
of  the  various  processes  owned  by  the  company. 

Q.  60.  Mr.  Hyde's  duties  for  the  Mexican  Syndi- 
cate consisted  in  the  examination  of  ores  and  tailings 
for  the  purpose  of  ascertaining  whether  or  not  they 
were  amenable  to  treatment  by  the  process  which  the 
patent  in  suit  purports  to  set  forth,  did  they  not? 

A.  That  constitued  part  of  his  duties  and  of  course 
an  essential  part. 

O.  61.  At  the  time  that  you  engaged  Mr.  Hyde  for 
the  Mexican  Syndicate  was  it  your  idea  that  instruc- 
tions additional  to  those  contained  in  the  patent  in  suit 
w^ere  necessary  to  enable  him  to  perform  the  duties  re- 
ferred to  in  question  60  and  answer? 
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A.  Apart  from  that  relating  to  the  policy  and  busi- 
ness of  the  company  I  considered  it  necessary  for  Mr. 
Hyde  to  have  a  full  knowledge  of  the  methods  em- 
ployed in  our  London  works  as  well  as  of  the  appar- 
atus, and  to  qualify  himself  in  handling  such  apparatus 
before  he  started  for  Mexico. 

O.  62.  Were  the  apparatus  and  methods  in  use  at 
the  London  testing  plant  at  the  time  of  Mr.  Hyde's  en- 
gagement by  the  Mexican  Syndicate  the  same  as  those 
described  and  illustrated  in  the  patent  in  suit? 

A.  Broadly,  yes.  In  small  scale  apparatus  there 
was  the  modification  of  the  slide  machine,  also  an  ap- 
paratus attempting  to  carry  out  the  frothing  test  on  a 
small  scale  by  drawing  ofif  the  froth  continuously.  The 
larger  scale  plant  was  modified  to  the  extent  of  having 
three  or  four  single  spitz  boxes  connected  with  the 
square  agitation  vessel  by  means  of  a  tube  some  three 
or  four  inches  in  diameter  passing  from  agitator  box 
to  frothing  box,  the  tailings  being  lifted  from  the 
frothing  box  by  means  of  a  pneumatic  pump,  that  is,  a 
pump  operated  by  means  of  air  under  pressure,  into 
the  second  agitating  vessel,  and  from  there  onwards 
the  operation  was  repeated  in  the  same  way,  the  froth 
from  the  first  and  each  spitz  box  overflowing  into  a 
launder  which  carried  the  total  contents  to  a  collecting 
box  or  filter  bed  as  the  case  may  be. 

Q.  63.  Where  was  the  connection  between  the  agi- 
tation vessel  and  the  frothing  box,  at  the  top  or  bot- 
tom or  where? 

A.    It  was  practically  at  the  bottom  of  the  agitation 
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vessel  but  entered  the  spitzkast  some  distance  down.  I 
could  produce  plans  if  that  were  called  for. 

Q.  64.  It  entered  the  frothing  box  below  the  water 
surface  therein? 

A.  Yes,  some  distance  below. 

Q.  65.  Are  you  sure  that  the  connection  between  the 
agitation  vessel  and  the  frothing  box  was  a  tube  and 
not  simply  a  hole  in  the  wall  that  separated  the  agita- 
tion vessel  from  the  frothing  box? 

A.    I  am  quite  sure  they  were  tubes. 

Q.  66.  Did  the  small  scale  apparatus  and  the  larger 
scale  plant  referred  to  in  your  answer  to  question  62 
operate  in  substantially  the  same  way? 

A.  Substantially  yes,  the  same  characteristic  froth 
was  produced,  but  the  chief  difference  consisted  in  the 
one  being  a  continuous  plant  and  the  other  intermit- 
tent. 

Q.  67.  In  your  answer  to  question  62  I  think  you 
refer  to  an  apparatus  attempting  to  carry  out  the 
frothing  test  on  a  small  scale  by  drawing  off  the  froth 
continuously,  and  also  referred  to  a  large,  scale  plant. 
I  meant  to  inquire  as  to  whether  the  apparatus  first 
mentioned  by  me  in  this  question  operated  in  substan- 
tially the  same  way  as  the  larger  scale  plant  referred 
to? 

A.  If  my  memory  serves  me  correctly,  in  carrying 
out  tests  with  that  small  scale  plant  the  prepared  froth 
pulp  was  fed  into  the  spitz  somewhat  on  the  same  lines 
as  in  the  larger  scale  plant  and  it  was  also  at  times  fed 
on  to  the  surface  of  the  water  or  a  little  launder  lead- 
ing on  to  the  surface  of  the  water. 
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Q.  68.  Was  the  small  scale  continuous  plant  as  effi- 
cient in  its  operation  as  the  la';ger  scale  plant? 

A.  That  particular  plant  was  not  and  it  was  soon 
abandoned,  and  the  old  style  of  gabbet  agitator  and 
skimming  off  the  froth,  or  the  slide  machine,  were 
made  use  of,  and  at  present  the  slide  machine  has  in 
London,  at  least,  superseded  other  small  scale  testmg 
plants.     By  testing  I  mean  experimental  plants. 

Q.  69.  Do  you  mean  that  Mr.  Hyde  saw  this  small 
scale  apparatus  from  which  it  was  attempted  to  draw 
off  the  froth  continuously? 

A.     Personally,  I  do  not  know. 

Q.  70.  I  would  like  to  have  you,  Mr.  Ballot,  if  you 
will,  describe  the  mechanism  and  arrangement  of  this 
small  scale  machine  which  was  designed  for  the  con- 
tinuous drawing  off  of  the  froth? 

A.  This  special  small  scale  apparatus,  as  referred 
to  as  I  understand  the  question,  consisted  of  one  square 
box  with  glass  sides.  The  agitator  was  suspended  from 
the  top  by  means  of  a  shaft  and  had  instead  of  a  cone 
a  simple  cross  made  of  tw^o  crossed  blades  of  metal 
which  formed  the  beater  or  agitator.  The  shaft  was 
driven  either  by  a  small  motor  coupled  direct  to  it  or 
by  pulleys.  The  spitzkast  was  outside  with  a  small 
rubber  tube  connection  from  near  the  bottom  of  the 
agitation  box  to  the  spitzkast,  feeding  in  part  of  the 
way  down  or  over  the  little  apron  or  launder  as  the 
case  may  be.  I  would  here  say  that  I  am  not  sure 
whether  at  one  time  or  another  this  particular  appar- 
atus did  not  consist  of  two  spitz  boxes  worked  side  by 
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side  with  a  tube  or  pipe  connection  from  the  one  to  the 
other,  the  agitated  pulp  being  fed  into  the  spitz  at  the 
end  of  the  second  box  as  before  described. 

Q.  71.  In  carrying  out  the  process  which  the  patent 
in  suit  purports  to  disclose,  what  degree  of  agitation 
did  you  give  to  the  oiled  and  acidified  pulp? 

A.  So  far  as  my  memory  serves  me,  various  agita- 
Hfrrts  were  revolved  at  different  speeds  according  to 
their  size  and  the  size  of  the  vessel  in  which  they  were 
used,  but  I  think  that  in  practice  generally  a  speed  vary- 
ing from  one  thousand  to  sixteen  hundred,  and  some- 
times more,  peripheral  feet  per  minute  is  usually  found 
to  be  an  efficient  degree  of  agitation. 

Q.  72.  How  did  the  degree  of  agitation  imparted  to 
the  pulp  in  the  practice  of  the  operations  set  forth  in 
the  patent  in  suit  compare  with  that  used  in  prac- 
ticing the  Cattermole  process  which  is  referred  to  in 
the  patent  in  suit? 

A.  In  the  Cattermole  process,  if  I  remember  right- 
ly, there  were  two  degrees  of  agitation.  In  the  first 
series  of  mixers  the  agitation  was  fairly  violent  to 
disseminate  the  oil  throughout  the  pulp  and  to  coat  the 
mineral  particles.  In  the  second  portion  of  the  process 
a  very  much  slower  rolling  motion  was  given  to  enable 
the  mineral  particles  to  attach  themselves  to  one  an- 
other and  to  be  rolled  into  small  shot-like  granules. 

O.  7Z.  Which  of  the  two  kinds  of  agitation  used  in 
the  Cattermole  process  was  employed  in  practicing  the 
operations  set  forth  in  the  patent  in  suit? 

A.     The  first,  but  in  a  more  violent  degree,  because 
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the  quantity  of  oil  being  so  much  smaller  than  that  used 
in  the  Cattermole  it  required  more  agitation  to  dissem- 
inate it  throughout  the  pulp  for  the  purpose  of.  coating 
the  mineral  or  being  attached  to  the  mineral. 

Q.  74.  In  carrying  out  the  operations  of  the  patent 
in  suit  is  there  any  relation^  between  the  amount  of  oil 
used  and  the  viscosity  of  the  oil? 

A.  I  do  not  think  there  is  any  relation  as  to  the 
viscosity  provided  the  oil  is  in  a  thin  liciuid  condition  so 
that  it  can  be  easily  disseminated  throughout  the  pulp. 
If  an  oil  like  oleic  acid  were  to  be  solidified  or  thick- 
ened by  cold  it  w^ould  naturally  be  necessary  to  warm  it 
up  to  licjuefy  it. 

Q.  75.  Has  it  been  your  experience  that  dififerent 
ores  required  dififerent  amounts  of  the  same  oil  and 
that  the  same  ore  requires  different  amounts  of  dififer- 
ent oils  in  the  practice  of  the  operations  set  forth  in 
the  patent  in  suit? 

A.    Yes,  I  think  that  is  so. 

Q.  76.  I  understand  that  a  great  deal  of  your  ex- 
perimentation with  the  operations  of  the  patent  in  suit 
has  been  conducted  upon  ore  or  tailings  from  Broken 
Hill,  Australia.  Did  you  find  that  these  ores  and  tail- 
ings did,  or  did  not,  contain  calcite? 

A.  I  believe  they  all  contain  calcite,  some  very  lit- 
tle and  others  a  good  deal  more. 

Q.  77.  Was  the  process  which  was  tried  at  the  Min- 
erals Separation  plant  in  Wales  adopted  by  the  San 
Francisco  Del  Oro  mine  for  the  treatment  of  its  ore  or 
tailings  at  the  mine? 
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A.  The  San  Francisco  Del  Oro  took  a  license  from 
us  but  up  till  now  the  process  has  not  been  installed  at 
the  mine  because  of  the  fact  that  its  calcite  and  fluorite 
contents  cause  a  very  heavy  consumption  of  acid  which 
the  company  think  at  the  present  time  would  not  yield 
them  a  commercial  result  if  they  have  to  import  their 
acid,  as  they  have  to  do  at  present. 

Q.  78.  During  your  investigation,  that  is,  the  in- 
vestigations of  Minerals  Separation,  Limited,  into  the 
Cattermole  process,  during  the  two  years  or  more  pre- 
ceding the  year  1905,  I  presume  the  Cattermole  process 
was  operated  under  varying  conditions  as  to  degree  of 
agitation,  amount  of  acid,  oil,  dilution  of  pulp  and  so 
forth  for  the  purpose  of  ascertaining  the  value  of  that 
process.    Am  I  correct  in  this? 

A.     That  was  so. 

Q.  79.  In  some  of  the  documents  which  have  been 
referred  to,  Messrs.  Sulman  &  Picard  referred  to  a 
Mr.  Pudsey.  Will  you  state  Mr.  Pudsey's  connection 
with  the  work  of  JMinerals  Separation? 

A.  Pudsey  was  member  of  Messrs.  Sulman  &  Pic- 
ard's  staff  while  they  were  carrying  out  investigations 
in  the  Cattermole  process  for  the  owners  of  the  Catter- 
mole process  before  it  was  acquired  by  JMinerals  Sepa- 
ration, Limited. 

Q.  80.  Do  you  know  Mr.  Pudsey's  first  name  and 
present  address? 

A.     I  regret  to  say  I  do  not. 

Q.  81.  Is  the  plant  of  Minerals  Separation  in  Wales 
still  being  operated? 
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A.  The  plant  never  belonged  to  Minerals  Separa- 
tion, it  was  a  Minerals  Separation  plant  put  up  at  the 
request  of  the  San  Francisco  Del  Oro  Company  by 
Minerals  Separation  for  the  purpose  of  producing  con- 
centrates from  a  shipment  of  several  hundred  tons  of 
ore  sent  to  England  which  that  company  wished  to 
use  to  test  a  special  zinc  smelting  process.  It  was  only 
used  to  produce  those  concentrates,  which  it  did  suc- 
cessfully, but  what  has  become  of  it  I  do  not  know. 

Q.  82.  You  are  the  John  Ballot  who  is  one  of  the 
grantees  of  the  patent  in  suit,  are  you  not? 

A.     I  am. 

Q.  S2f.  During  the  investigation  of  the  Cattermole 
process  and  the  development  of  the  process  to  which 
the  patent  in  suit  relates,  did  you  personally  perform 
any  of  the  experimental  work  in  the  laboratory  or 
other  plant? 

A.  No,  I  never  personally  carried  out  any  experi- 
mental work,  that  is,  I  never  manipulated  the  experi- 
mentation myself,  only  directed  or  assisted  in  directing 
the  experiments. 

Q.  84.  Will  you  state  what  your  education  or  ex- 
perience has  been  as  a  chemist  or  metallurgist? 

A.  I  have  had  no  school  education  in  either  chemis- 
try or  metallurgy  except  in  the  elementary  stages.  My 
practical  experience  has  been  gained  over  a  period  of 
some  ten  or  eleven  years  while  in  South  Africa  at 
the  Witwatersrand  gold  fields  as  a  mine  owner  my- 
self or  as  managing  director  of  several  gold-mining 
companies,   where   I   closely   followed   practical   opera- 
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tions  connected  with  that  industry;  and  since  1901  I 
became  closely  connected,  and  have  ever  since  fol- 
lowed, the  development  of  oil  processes  in  London, 
and  have  been  in  close  touch  with  chemists,  metallurg- 
ists and  engineers  during  investigations  of  such  pro- 
cesses, and  have  been  practically  ever  since,  which 
connection  has  given  me  the  experience  that  has  en- 
abled me  to  make  Minerals  Separation  the  success 
it  is. 

Q.  85.  Did  any  other  members  of  the  staff  of  Min- 
erals Separation,  besides  Mr.  Higgins  and  Mr.  T.  J. 
Hoover,  go  to  Australia  under  instructions  from  Min- 
erals Separation,  Ltd.,  in  connection  with  the  Catter- 
mole  or  the  flotation  process  ? 

A.  Apart  from  Mr.  Chapman  we  sent  out  Mr.  A. 
H.  Higgins  and  Mr.  Rasmus  J.  Harvey.  After  that 
we  sent  out  Mr.  A.  K.  Burn,  and  Mr.  E.  H.  Nutter 
was  sent  out  in  the  early  part  of  1910. 

Q.  86.  Can  you  state  the  present  whereabouts  of 
Mr.   Harvey  or   Mr.    Burn? 

A.  Mr.  Harvey  is  still  employed  at  the  Sulphide 
Corporation,  Broken  Hill.  Mr.  Burn,  I  understand, 
is  at  present  engaged  in  the  erection  of  a  Minerals 
Separation  plant  at  the  Cuba  Copper  Co.'s  mines  in 
Cuba. 

Q.  87.  On  page  8  of  Messrs.  Sulman  &  Picard's 
report  of  March  3rd,  1905,  addressed  to  you,  I  find  a 
re^irence  to  "a  combination  of  the  float  and  soap  pro- 
cess, i.  e.,  by  what  is  generally  known  as  the  Froment 
process."  Did  this  reference  to  the  Froment  process 
convey  a  definite  idea  to  you? 
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A.  In  connection  with  the  Nagyag  ores  referred 
to  by  Messrs.  Suhiian  &  Picard  it  did  convey  a  definite 
idea,  because  the  Nagyag  ores,  if  I  remember  rightly, 
contained  a  considerable  percentage  of  calcite  so  that 
by  adding  a  sufficiency  of  soap  the  slimes  were  ag- 
glomerated completely  and  were  well  agitated  to  in- 
sure their  complete  intermixture  when  a  small  amount 
of  acid  was  well  stirred  in  and  the  usual  float  could  be 
obtained  by  the  Froment  process. 

Q.  88.  When  did  you  first  learn  of  the  Froment 
process,   Mr.   Ballot? 

A.  I  think  it  was  some  time  in  August,  1903,  by 
publication  of  an  abstract  of  the  specification. 

Q.  89.  Referring  to  the  operation  described  in  your 
answer  to  question  87,  what  means  were  employed 
for  stirring  the  acid  into  the  intermixture  there  r-e- 
f erred  to? 

A.  It  is  difficult  to  answer  that  from  memory  of 
that  particular  experiment,  but  at  that  time  I  know 
the  general  practice  was  to  first  of  all  mix  the  oil  and 
water,  etc.,  thoroughly  and  then  stir  in  the  acid  gently 
by  means  of  a  sirring  rod. 

O.  90.  When  did  you  first  learn  of  the  use  of  oil  or 
fatty  matter  as  a  means  of  producing  the  flotation  of 
part  of  the  constituents  of  an  ore  suspended  in  water? 

A.  The  action  of  an  oil  was  first  known  to  me  al- 
most in  my  school-boy  days  in  so  far  as  it  relates  to 
the  greased  needle  effect.  The  accidental  flotation  of 
small  portions  of  granulated  mineral  I  think  first  ap- 
peared   during    the    Cattermole    investigations.      The 
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flotation  of  oiled  mineral  by  means  of  gas  chemically 
generated  and  liberated  in  a  pulp  first  became  known 
to  me  by  the  Cattermole  Sulman  &  Picardy^process  or 
discovery  taken  out  by  them  before  Froment's  patent 
was  published.  I  have  not  included  the  oil  buoyancy 
process  of  Elmore,  which  I  studied  during  1901  and 
1902,  as  being  referred  to  in  this  question. 

O.  91.  Did  you  ever  see  a  froth  produced  upon  a 
pulp  containing  more  than  1  per  cent,  oil,  that  is,  the 
amount  of  oil  equal  to  more  than  1  per  cent,  of  the 
ore?, 

A.  I  have  seen  the  gas  bubble  froth  efifect  as  pro- 
duced by  the  Fromenti  process,  caused  by  liberating  a 
gass  in  the  pulp,  but  I  have  never  seen  a  froth  of  the 
character  produced  by  the  patent  in  suit,  with  that 
quantity  of  oil. 

Adjourned  to  Wednesday,  the  14th  of  August, 
1912,  at  2  o'clock  in  the  afternoon,  at  the  same 
place. 
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Direct  examination  of  John   Ballot  continued: 

Q.   92.      In   questions   68  and   70  and   the   answers 
thereto  as  well   as  elsewhere   in  your   testimony,   ref- 
erence has  been  made  to  a  small  scale  apparatus  from 
which  the   froth  was  to  be  taken  continuously.     Will 
'l    vDu  state  whether  apparatus  similar  in  general  char- 


but  on  a  much  larger  scale,  was  so  far  as  my  memory 
serves  me,  first  introduced  at  Cowper  street.  This 
consisted  of  a  number  of  agitating  boxes  in  series,  the 
pulp  passing  from  one  to  another  and  after  sufficient 
agitation,  with  of  course  the  addition  of  the  oil  and 
acid  and  ore,  the  finished  pulp  was  fed  into  a  spitz- 
kast.  At  Cowper  street  also  we  had  a  smaller  scale 
plant  consisting  of  a  battery  of  some  five  or  six  gab- 
bet  mixers  from  which  the  pulp,  after  having  received 
the  necessary  treatment,  agitation,  etc.,  was  led  into  a 
spitzkast  somewhat  about  half  way  down  so  that  the 
discharge  took  place  v/ell  under  the  surface  of  the 
liquid  in  the  spitzkast. 

Q.  93.     Will  you  kindly  state  if  subsequent  to  this 
apparatus   constructed   on    Cowper    street    still   others 
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P.  1744,  L.  4,  insert   "  flotation   process  and   the   Sulman 
and  Picard  "  before  "  process  " 

was  puDiisnea.  i  nave  not  mciuaea  tne  on  Duoyancy 
process  of  Elmore,  which  I  studied  during  1901  and 
1902,  as  being-  referred  to  in  this  question. 

O.  91.  Did  you  ever  see  a  froth  produced  upon  a 
pulp  containing  more  than  1  per  cent,  oil,  that  is,  the 
amount  of  oil  equal  to  more  than  1  per  cent,  of  the 
ore?. 


P.  1744,  L.  14,  insert   "  type  or   the  Sulman  and   Picard's 
bubble  type  of  "  before  "  process  " 

quantity  ot  on. 

Adjourned  to  Wednesday,  the  14th  of  August, 
1912,  at  2  o'clock  in  the  afternoon,  at  the  same 
place. 
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London,  August   14th,   1912. 

Met  pursuant   to  adjournment.      Present  coun- 
sel as  before. 

Direct  examination  of  John   Ballot  continued: 

Q.  92.  In  questions  68  and  70  and  the  answers 
thereto  as  well  as  elsewhere  in  your  testimony,  ref- 
erence has  been  made  to  a  small  scale  apparatus  from 
which  the  froth  was  to  be  taken  continuously.  Will 
you  state  whether  apparatus  similar  in  general  char- 
acter to  the  particular  apparatus  referred  to  had  pre- 
viously been  constructed  and  tried  by  Minerals  Sep- 
aration,  Ltd.  ? 

A.  The  square  box  agitator  as  a  continuous  plant, 
but  on  a  much  larger  scale,  was  so  far  as  my  memory 
serves  me,  first  introduced  at  Cowper  street.  This 
consisted  of  a  number  of  agitating  boxes  in  series,  the 
pulp  passing  from  one  to  another  and  after  sufficient 
agitation,  with  of  course  the  addition  of  the  oil  and 
acid  and  ore,  the  finished  pulp  was  fed  into  a  spitz- 
kast.  At  Cowper  street  also  we  had  a  smaller  scale 
plant  consisting  of  a  battery  of  some  five  or  six  gab- 
bet  mixers  from  which  the  pulp,  after  having  received 
the  necessary  treatment,  agitation,  etc.,  was  led  into  a 
spitzkast  somewhat  about  half  way  down  so  that  the 
discharge  took  place  v/ell  under  the  surface  of  the 
liquid  in  the  spitzkast. 

Q.  93.  Will  you  kindly  state  if  subsequent  to  this 
apparatus   constructed   on    Cowper   street    still   others 
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of  the  same  general  type,  whether  on  a  large  or  small 
scale,  were  constructed  and  tried  by  Minerals  Sep- 
aration, Ltd.? 

A.  At  Charlotte  street  a  large  scale  plant  consist- 
ing of  six  or  eight  square  agitation  boxes,  I  am  not 
quite  certain  as  to  the  number,  was  put  up,  which  like- 
wise discharged  the  finished  pulp  on  to  a  spitzkast, 
and  the  residues  from  the  first  spitzkast  were  dropped 
on  to  an  apron  feeding  same  into  a  second  spitzkast 
and  I  believe  later  on  one  or  two^  spitzkasten  were 
erected  below  the  second  one  for  the  purpose  of  ex- 
periment and  investigation  to  determine  how  far  any 
sunken  mineral  could  be  recovered  by  flotation. 

Q.  94.  After  the  construction  and  trial  of  this  plant 
on  Charlotte  street  were  any  more  apparatuses  of 
this  general  type  built  and  tried,  prior  to  the  con- 
struction of  the  one  referred  to  in  your  reply  to  ques- 
tion 70? 

A.  I  have  no  distinct  recollection  of  small  scale 
plants  such  as  referred  to  in  question  70,  but  I  do  rec- 
ollect that  the  larger  scale  plant  referred  to  in  my 
previous  answer  was  somewhat  modified  under  the  di- 
rection of  Mr.  T.  J.  Hoover  simplifying  the  frothing  ^ 
arrangement  very  much  by  making  the  plant  more 
compact,  and  resulted  in  the  construction  of  the  larger 
scale  plant  referred  to  in  my  answer  to  question  62. 
I  would  like  to  add  that  research  or  investigation  was 
going  on  all  the  time  with  a  view  to  discovering  a 
handy  apparatus  for  small  laboratory  test  work  that 
would  closely  approximate  the  operation  of  the  larger 
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scale  or  commercial  plant,  but  I  do  not  remember 
details. 

Q.  95.  How  did  these  various  apparatuses  which 
were  constructed  and  tried  prior  to  the  apparatus  de- 
scribed by  you  in  answer  to  question  70,  compare  in 
the  results  secured  by  their  operation  with  the  results 
secured  by  the  operation  of  the  apparatus  described  in 
answer   to  question   70? 

A.  I  do  not  think  the  apparatus  described  in  my 
answer  to  question  70  was  successful  or  comparative 
with  that  of  the  other  continuous  apparatus  referred 
to  in  the  question  because  I  understood  that  its  use 
was  very  soon  abandoned. 

Q.  96.  In  the  operation  of  the  apparatus  construct- 
ed prior  to  that  referred  to  in  answer  to  question  70, 
to  what  extent  was  the  valuable  content  of  the  ore  re- 
covered in  the  form  of  a  froth  as  distinguished  from 
what  we  have  referred  to  as  a  film? 

A.  In  answering  the  question  I  will  take  the  last 
part  first.  I  do  not  understand  the  reference  as  to 
film.  The  metal  content  or  valuable  content  were  cer- 
tainly  recovered   as   a    froth. 

Q.  97.  By  the  term  "film"  I  referred  to  particles 
of  the  metalliferous  mineral,  sulphides  I  believe  in  the 
ores  which  you  experimented  mostly  with,  which  had 
been  oiled  and  which  floated  upon  the  surface  of  the 
water,  not  in  the  form  of  a  froth  containing  bubbles 
and  of  substantial  thickness,  say  an  inch  or  two,  but 
-floating  after  the  manner  that  a  greased  needle  floats 
upon  the  surface  of  water.     My  inquiry  was  directed 
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to  ascertain  whether  in  the  operation  of  these  machines 
constructed  prior  to  that  described  by  you  in  answer 
to  question  70  more  or  less  of  the  floating  mineral  did 
not  take  the  form  of  a  film,  as  so  defined.  With  this 
explanation  will  you  kindly  answer  the  question. 

A.  In  the  frothing  process  film  flotation  such  as 
you  describe  in  the  question  under  reply,  if  it  took  place 
at  all,  would  be  considered  as  a  sure  indication  that 
there  was  something  wrong  in  the  preparation  of  the 
pulp,  either  by  insufficient  agitation,  pr  additions  of 
oil  or  acid,  or  in  the  proportions  or  ore  and  water.  It 
is  true  that  at  the  beginning  of  a  test  or  towards  the 
end  of  a  test,  indications  of  film  may  appear,  but  they 
only  do  so  because  of  the  altered  condition  whereby  a 
smaller  quantity  of  mineral  froth  is  produced,  brought 
on  the  surface  of  the  spitz  water  and  there  possibly 
spread  out  by  the  force  known  as  surface  tension. 

O.  98.  During  the  operation  of  all  of  these  ma- 
chines constructed  prior  to  the  machine  referred  to  in 
your  answer  to  question  70,  did  not  this  film  of  float- 
ing mineral  appear  at  other  times  than  at  the  beginning 
of  the  operation  of  the  apparatus  and  at  the  shutting 
down  of  the  operation? 

A.  It  may  have  appeared  when  the  conditions 
were  faulty,  and  in  fact  it  was  always  an  indicator 
that  something  was  wrong  with  the  conditions  of  the 
test. 

Q.  99.  Did  you  ever  find  out  what  it  was  that  was 
wrong  so  that  you  could  operate  ^these  apparatuses 
for  long  periods,  say  for  a  day,  without  the  appear- 
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ance  of  a  considerable  amount  of  mineral  floating  as 
a  film  instead  of  as  a  froth? 

A.  I  do  not  think  any  trouble  was  ever  experi- 
enced in  correcting-  it  if  it  appeared  at  all.  In  our  test 
plant  in  London,  however,  it  was  not  frequently  pos- 
sible, or  perhaps  possible  at  all,  to  run  a  continuous 
test  lasting  over  a  whole  day,  simply  because  ore  was 
scarce  and  expensive  to  obtain,  and  such  ore  as  we  had, 
had  to  be  made  use  of  as  carefully  as  possible. 

Q.  103.  You  qualify  your  answer  by  prefacing  it 
that  you  do  not  think.  Do  you  state  unqualifiedly 
that  the  production  of  this  mineral  floating  in  the 
form  of  a  film  as  distinguished  from  a  froth,  was  not 
a  most  frequent  occurrence  and  one  that  engaged 
your  attention  and  that  of  your  associates  and  the 
staff  of  Minerals  Separation  in  an  endeavor  to  elim- 
inate the  film  flotation  and  secure  uniform  froth  flo- 
tation? 

A.  I  do  not  remember  any  case  where  we  failed  in 
correcting  it,  if  it  occurred  at  all.  The  reduction  of 
the  area  at  the  spitz  box  easily  regulated  that  by  keep- 
ing the  froth  closer  together  and  preventing  it  being 
spread  over  an  unduly  large  surface  of  water  so  that 
the  question  became  a  mechanical  one  of  determining 
the  most  suitable  spitz  area  and  that  was  adjusted  by 
having  movable  boards  or  baffles  which  were  put 
in  as  circumstances  required  it. 

Q.  101.  Which  machine  of  those  you  have  re- 
ferred to  was  fitted  with  these  movable  boards  or 
baffles  for  the  purpose  of  regulating  the  area  of  the 
spitz  boxes? 
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A.  I  believe  we  used  these  movable  boards,  either 
as  sheets  of  glass  or  as  thin  wooden  strips,  even  so 
early  as  at  Cowper  street,  when  the  multiple  spitz  was 
in  use  of  the  character  shown  in  Figure  1  of  the  pat- 
ent in  suit. 

Q,  102.  Will  you  state  the  period  of  time  that  your 
laboratory  was  at  Cowper  street? 

A.  From  June  24th,  1905,  to  24th  June,  1907,  but 
the  dates  I  give  you  here  were  those  of  the  lease  of 
the  premises.  Charlotte  street  was  taken  on  the  19th 
January,   1907. 

Q.  103.  Please  state  the  period  of  time  during 
which  you  occupied  the  laboratory  at  Charlotte  street 
and  the  other  laboratories  in  which  flotation  investi- 
gation was  conducted. 

A.  Aldermanbury  avenue,  tenancy  commenced 
March  24,  1904,  ended  June  24,  1905.  Cowper  street, 
tenancy  commenced  June  24,  1905,  ended  June  24,* 
1907.  Phipp  street,  an  auxiliary  laboratory  for  dry- 
table  experiments,  tenancy  commenced  September  29, 
1905,  ended  September  29,  1907.  Charlotte  street, 
tenancy  commenced  January  19,  1907,  ended  December 
25,  1910.  King  John's  court,  tenancy  commenced  June 
24,   1910,  and  is  still  continuing. 

Q.  104.    Will  you  explain  the  manner  in  which  these   ] 
movable  boards  or  baffles  were  manipulated? 

A.     They    were    placed    longitudmally     across     the 
spitzkast  from  the  side  where  the  pulp  entered  to  the   , 
overflow,   either  one  at  a  time,   leaving  the  one  side-^ 
of  the  spitz  to  form  one  wall  of  the  partition,  or  when  ,v 


Butte  &  Super ior  Mining  Company.         1751 

Deposition  of  John  Ballot. 

using  two  boards  they  were  placed  inside  the  spitz 
in  the  same  direction  so  as  to  narrow  the  channel  along 
which  the  froth  traveled  to  the  overflow  lip. 

Q.  105.  I  will  read  to  you  a  question  that  was  put 
to  you  as  a  witness,  and  your  answer  thereto,  in  a 
suit  in  the  King's  Bench  Division  in  the  High  Court 
of  Justice,  this  suit  having  been  brought  by  the  Ore 
Concentration  Company,  Limited,  against  Webster  and 
others,  including  yourself,  and  ask  you  whether  in 
that  suit  you  did  in  fact  answer  such  a  question  in  the 
words  which  I  now  read  to  you?  The  question  and 
answer  are  as  follows: 

"1052.  Just  tell  his  Lordship  why  your  name 
is  mentioned  in  some  of  these  patents,  the  first 
one  is,  I  think — if  I  am  wrong  correct  me — an 
application  of  the  13th  January,  1905,  1821  of 
1905.  The  applicants  are  Sulman,  Picard  and 
Ballot.  Then  you  come  into  some  others.  How 
was  it  your  name  comes  into  those  patents? — 
First  because  I  was  chairman  of  the  Minerals 
Separation,  and  when  these  inventions  were  made 
I  was  specially  directed  by  the  directors  of  Min- 
erals Separation  to  have  my  name  added  to  it  as 
a  matter  of  extra  protection  for  the  company. 

"1063.  You  yourself  taking  an  interest  in  the 
development  of  these  patents? — I  took  a  very 
considerable  interest  in  it,  closely  watching  the 
better  part  and  watching  everything  that  was  go- 
in  s"  on. 
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"1064.  You  mean  the  experiments? — In  the 
experiments,  and  naturally  suggested  anything 
and  everything  that  I  could  think  of." 

A.     Yes. 

Q.  106.  One  of  the  issues  of  the  suit  from  which 
I  have  quoted  your  testimony  was  the  ownership  of, 
or  rights  under,  certain  patents  in  which  the  Ore  Con- 
centration Company,  Limited,  claimed  an  interest,  was 
it  not? 

A.  I  think  I  should  have  the  opportunity  to  re- 
fresh my  memory  before  I  answer  these  questions. 

Q.  107.  The  controversy  in  this  suit  from  which  I 
have  quoted  part  of  your  testimony  involved  certain 
patents  which  the  defendants,  Webster,  Godlonton  and 
yourself  either  owned  or  had  an  interest  in,  did  it  not? 

A.  Neither  Webster,  Godlonton  nor  myself  owned 
any  patents. 

Q.  108,  Can  you  state  in  a  general  way  what  the 
suit  from  which  I  have  quoted  your  testimony  was 
about,  and  to  what  extent  any  patents  were  involved 
in  that  controversy? 

A.  The  object  of  the  suit  was  to  enforce  an  old  con- 
tract under  which  the  defendants  took  an  option  from 
the  Elmores  for  their  Australian  rights  of  their  bulk 
flotation  oil  process  in  1901  to  October,  1902,  and 
claiming  under  that  contract  that  the  patents  then 
owned  by  Minerals  Separation,  Limited,  were  the 
property  of  the  defendants  and  should  be  assigned  to 
the  complainant. 
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Q.  109.  Among  the  patents  so  owned  by  Minerals 
Separation,  Ltd.,  was  there  included  the  British  pat- 
ent containing  the  subject-matter  of  the  United  States 
patent  835,120  involved  in  the  suit  in  which  you  are 
giving  your  deposition? 

A.     I  believe  so. 

Q.  110.  From  your  testimony  above  cjuoted  I  un- 
derstand that  in  some  cases  your  name  has  appeared  as 
a  grantee  of  British  patents  in  cases  where  you  were 
not  the  inventor  of  the  subject-matter  thereof,  as  I 
understand  is  permissible  under  the  British  law.  Am 
I  correct  in  this? 

A.  As  a  matter  of  fact  I  do  not  believe  that  my 
name  has  appeared  in  any  cases  in  the  invention  of 
which    I   did   not   participate. 

Q.  111.  The  reason  which  you  give  in  your  testi- 
mony quoted  above  why  your  name  appears  upon  the 
patents  therein  referred  to  is  that  you  were  chair- 
man of  the  Minerals  Separation  and  were  specially 
directed  by  the  directors  to  have  your  name  added  as 
a  matter  of  extra  protection  for  the  conipany.  That 
would  be  sufficient  reason  in  itself,  would  it  not? 

By  Mr.  Williams:  Objected  to  as  not  prop- 
erly stating  the  subject-matter  of  the  testimony 
referred  to. 

A.  That  was  not  the  reason  why  my  name  ap- 
peared in  the  patent  in  suit  or  the  corresponding  Brit- 
ish patent.  What  I  stated  to  the  court,  at  that  time 
was   perfectly    true,    that   the   board   of    the   company 
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thought  it  advisable  for  me  to  have  my  name  added 
to  patents,  but  our  patent  agents  advised  differently, 
as  is  evidenced  also  by  a  number  of  patents  owned  by 
our  company  on  which  my  name  did  not  appear. 

Q.  112.  So  far  as  British  patents  were  concerned  it 
would  have  been  perfectly  proper  for  the  application 
to  have  been  made  in  your  name  and  for  the  grant  to 
have  been  made  to  you  regardless  of  whether  or  not 
you  were  the  inventor  or  one  of  the  inventors? 

By  Mr.  Williams:  Objected  to  as  incompe- 
tent, the  witness  not  having  qualified  as  an  ex- 
pert having  knowledge  of  British  patent  law.  The 
offer  is  made  to  stipulate  as  to  what  is  the  law  and 
the  witness  is  directed  not  to  answer  the  ques- 
tion. 

By  Mr.  Scott:    Question  withdrawn. 

Q.  113.  What  part  did  you  have  in  the  invention  of 
the  process  claimed  in  United  States  patent  835,479 
and  the  corresponding  British  patent? 

A.  It  is  impossible  to  tell  you  what  particular  part 
I  had  in  the  invention  as  Messrs.  Sulman,  Picard  and 
myself  collaborated  and  consulted  daily  and  between 
the  three  of  us  w-e  undoubtedly  evolved  the  process 
and  the  apparatus. 

Q.  114.  Do  you  remember  with  whom  the  idea  of 
using  gas  pressure  as  set  forth  in  the  claims  of  this 
patent,    originated? 

A.  No,  I  do  not  remember.  It  was  the  product  of 
our  joint  conferences  or  consultations. 
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Q.  115.  Do  you  remember  that  you  had  any  part 
personally  in  originating  the  idea  of  using  gas  pres- 
sure ? 

A.  It  is  impossible  to  differentiate  the  part  I  had 
in  it  from  any  part  by  Sulman  and  Picard. 

Q.  116.  I  notice  that  the  process  of  this  patent  is 
defined  in  the  first  claim  as  consisting  of  suspending 
the  powdered  minerals  in  a  liquid,  subjecting  the 
mixture  to  a  gas  pressure  and  thereafter  relieving 
the  pressure.  From  your  testimony  regarding  your 
familiarity  with  the  metallurgic  art  I  assume  that 
at  the  date  of  the  invention  set  forth  in  the  patent 
835,479,  the  idea  of  suspending  powdered  minerals 
in  liquid  was  known  to  you  to  be  very  old,  was  it 
not? 

A.  Yes,  if  translating  it  into  plain  language  .yqu 
mean  finely  pulverized  or  crushed  ore  whether^  dry  or 
wet;  if  crushed  dry  to  mix  it  with  water,  thereby  sus- 
pending it  in  the  liquid. 

Q.  117.  And  you  cannot  state  who  originated  the 
remaining  steps  set  forth  in  this  claim,  namely,  sub- 
mitting the  mixture  to  a  gas  pressure  and  thereafter 
relieving  the  pressure? 

A.  I  can  only  say  that  Sulman,  Picard  and  Bal- 
lot did  it  jointly. 

O.  118.  You  cannot  state  any  facts,  then,  upon 
which  you  base  your  conclusion  that  this  idea  of  sub- 
jecting the  mixture  to  gas  pressure  and  thereafter 
relieving  the  pressure  was  done  by  yourself,  Messrs. 
Sulman  and  Picard  jointly  ? 
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A.  I  remember  distinctly  that  we  experimented 
with  a  soda  siphon,  put  the  charge  in  that,  with  suf- 
ficient quantities  of  oil  and  acid,  then  pumped  in  air, 
and  then  quite  easily  shook  it,  agitating  it  by  shaking 
with  the  hand,  and  liberating  it  by  discharging  the  con- 
tents into  a  separate  beaker,  when  the  flotation  effect 
was  noted.  Later  on  we  broke  off  the  stem  just  below 
the  neck  of  the  bottle,  put  in  the  charge  into  a  par- 
tially filled  siphon,  agitated  it  and  simply  let  off  the 
pressure  by  touching  the  lever.  (Witness  illustrates 
with  a  siphon  of  soda  water.) 

Q.  119.  Do  you  remember  who  first  performed  this 
experiment  with  the  soda  siphon  ? 

A.    I  do  not  remember  at  all. 

Adjourned    to    Thursday,    August    15th,    at    3 
o'clock  p.  M.,  at  the  same  place. 

LoNEON,  August  15th,   1912. 

Met  pursuant  to  adjournment.     Present  coun- 
sel as  before. 

Direct  examination  of  Mr.  Ballot  continued: 

Q.  120.  When  did  you  first  see  a  demonstration 
of  the  process  which  the  patent  in  suit  purports  to  set 
forth? 

A.  If  by  demonstration  you  mean  the  phenomenon 
of  the  mineral  contents  rising  to  the  surface  in  the 
form  of  a  froth,  I  first  saw  that  somewhere  between 
the  3rd  and  10th  of  March,  1905,  while  Mr.  Higgins 
was  carrying  out  the  programme  of  work  set  him  by 
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Sulman,  Picard  and  myself,  and  especially  while  he 
was  step  by  step  reducing  the  percentage  of  oil  used  in 
the  experiments. 

Q.  121.     And  who  was  present  upon  this  occasion? 

A.  On  the  first  occasion  I  think  Mr.  Higgins  and 
myself  and  possibly  Mr.  Leechman,  but  I  am  not  sure 
of  that. 

Q.  122.     How  did  you  happen  to  be  present? 

A.  Simply  because  I  was  closely  interested  not 
only  in  the  special  programme  of  work  set  Mr.  Hig- 
gins by  Sulman,  Picard  and  myself,  but  in  all  research 
or  experimental  work  being  carried  out,  and  I  made  it 
a  daily  practice  of  visiting  the  test  works  at  Alderman- 
bury  avenue,  sometimes  more  than  once  a  day,  and  I 
also  as  often  as  possible  visited  Sulman  and  Picard 
in  their  own  laboratory  where  they  were  carrying  out 
investigations,  and  I  was  naturally  anxious  to  see 
the  developments  of  the  experiments  or  tests,  I  do  not 
know  the  exact  word,  carried  out  by  Mr.  Higgins, 
especially  so  because  during  the  earlier  part  of  his 
experiments  when  he  had  reached  the  limits  of  about 
.5  or  .6  per  cent,  considerably  more  mineral  float  ap- 
peared on  the  surface,  which   rather  puzzled  us. 

Q.  123.  Can  you  state  approximately  the  date  when 
you  received  the  description  and  instructions,  ac- 
companied with  drawings,  from  Mr.  Froment? 

A.  These  were  received  at  my  office  about  De- 
cember, 1903. 

Q.  124.  It  was  at  least  as  early  as  December  30th, 
1903,  was  it  not? 
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A.     Yes,  that  is  so. 

Q.  125.  Will  you  state,  if  you  can  remember,  what 
kind  of  an  apparatus  Mr,  Higgins  was  using  in  his 
work  at  the  time  he  was  reducing  the  amount  of  oil, 
as  you  have  stated? 

A.  He  used  what  we  generally  describe  as  a  sin- 
gle gabbet,  which  consisted  of  a  cylindrical  vessel  with 
a  hemispherical  bottom  set  in  a  brass  mounting.  The 
agitation  was  performed  by  means  of  a  cone  mounted 
on  a  shaft,  suspended  into  the  gabbet  and  driven  either 
by  a  small  motor,  coupled  direct  to  the  shaft,  or  by  a 
belt  and  pulley,  and  over  the  sides  of  the  mixing  ves- 
sel four  movable  baffles  were  adjusted^ well  into  the 
pulp  contents  of  the  charge.  These  baffles  just  de- 
scribed were  at  will  removed  or  reintroduced  in  the 
course  of  the  operation,  as  the  operator  desired. 

Q.  126.  Is  Mr.  Higgins  to  whom  you  have  re- 
ferred still  employed  by  Minerals  Separation,  Ltd? 

A.     Yes,  he  is. 

Direct  examination  closed. 

Cross-examination  by  Mr,  Williams. 

X-Q.  127.  You  have  spoken  of  a  programme  of 
work  set  for  Mr.  Higgins  by  Messrs.  Sulman,  Pic- 
ard  and  yourself.  In  what  manner,  if  you  know,  were 
instructions  transmitted  to  Mr.  Higgins  to  carry  out 
this  programme  of  work? 

A.  Program  was  prepared  by  us  in  writing  and 
that  was  handed  to  Mr.  Higgins  by  Mr.  Sulman  in  my 
presence. 
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X-Q.  128.  Has  Mr.  A.  Howard  Higgins  ever  to 
your  knowledge  claimed  to  be  the  inventor  of  the  agi- 
tation-froth process  of  the  patent  in  suit? 

A.  No,  sir,  he  has  not,  and  he  has  placed  on  record 
a  confirmation  of  this  in  an  affidavit  sworn  to  by 
him. 

By  Mr.  Scott:  The  preceding  answer  is  ob- 
jected to  as  secondary  evidence  in  that  the  affidavit 
referred  to  is  the  best  evidence  of  what  Mr.  Hig- 
gins set  forth  therein. 


ticulars  relative  to  the  letters  paicuL  in  suit  ^..^x  ^..^  — 
stallation  and  use  of  the  process  of  ore  concentration 
constituting  the  invention  set  forth  in  that  patent,  and 
in  that  and  succeeding  answers  you  confined  yourself 
to  what  took  place  before  Mr.  Hyde  went  to  Mexico. 
Have  you  anything  further  to  add  as  to  such  instruc- 
tions after  Mr.  Hyde  had  left  London  to  go  to  Mexico? 
A.  While  Mr.  Hyde  was  absent  in  Mexico,  the 
United  States  and  Canada,  he  was  continually  in- 
*,  formed  of  how  to  test  certain  ores  and  what  particular 
»  oils  to  use  in  experimenting  with  the  same.  In  short, 
he  was  kept  fully  informed  of  everything  that  we 
thought  it  necessary  or  expedient  that  he  should  know 
or  be  informed  upon.  On  his  return  to  London  we 
placed  at  his  disposal  all  Mr.  Nutter's  reports  on  the 
Australian  plant  and  position,  as  well  as  a  particular 
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A.     Yes,  that  is  so. 

Q.  125.  Will  you  state,  if  you  can  remember,  what 
kind  of  an  apparatus  Mr.  Higgins  was  using  in  his 
work  at  the  time  he  was  reducing  the  amount  of  oil, 
as  you  have  stated? 

A.  He  used  what  we  generally  describe  as  a  sin- 
gle gabbet,  which  consisted  of  a  cylindrical  vessel  with 
a  hemispherical  bottom  set  in  a  brass  mounting.  The 
agitation  was  performed  by  means  of  a  cone  mounted 
on  a  shaft,  suspended  into  the  gabbet  and  driven  either 
by  a  small  motor,  ronnlpd  direri-  to  thr'  dnnff    r>i-  K,r  - 

P.  1758,  L.  14,  insert  "  so  as  to  reach  down  on  the  inside 
of  the  mixing  vessel  "  before  "  well  " 

scribed  were  at  will  removed  or  reintroduced  in  the 
course  of  the  operation,  as  the  operator  desired. 

Q.  126.  Is  Mr.  Higgins  to  whom  you  have  re- 
ferred still  employed  by  Minerals  Separation,  Ltd? 

A.     Yes,  he  is. 

Direct  examination  closed. 

Cross-examination  by  Mr.  Williams. 

X-Q.  127.  You  have  spoken  of  a  programme  of 
work  set  for  Mr.  Higgins  by  Messrs.  Sulman,  Pic- 
ard  and  yourself.  In  what  manner,  if  you  know,  were 
instructions  transmitted  to  Mr.  Higgins  to  carry  out 
this  programme  of  work? 

A.  Program  was  prepared  by  us  in  writing  and 
that  was  handed  to  Mr.  Higgins  by  Mr.  Sulman  in  my 
presence. 
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X-Q.  128.  Has  Mr.  A.  Howard  Higgins  ever  to 
your  knowledge  claimed  to  be  the  inventor  of  the  agi- 
tation-froth process  of  the  patent  in  suit? 

A.  No,  sir,  he  has  not,  and  he  has  placed  on  record 
a  confiirmation  of  this  in  an  affidavit  sworn  to  by 
him. 

By  Mr.  Scott:  The  preceding  answer  is  ob- 
jected to  as  secondary  evidence  in  that  the  affidavit 
referred  to  is  the  best  evidence  of  what  Mr.  Hig- 
gins set  forth  therein. 

X-0.  129.  In  Q.  6  you  were  asked  to  state  any 
particular  or  specific  instructions  which  were  given 
to  the  defendant  as  to  the  technical  details  and  par- 
ticulars relative  to  the  letters  patent  in  suit  and  the  in- 
stallation and  use  of  the  process  of  ore  concentration 
constituting  the  invention  set  forth  in  that  patent,  and 
in  that  and  succeeding  answers  you  confined  yourself 
to  what  took  place  before  Mr.  Hyde  went  to  Mexico. 
Have  you  anything  further  to  add  as  to  such  instruc- 
tions after  Mr.  Hyde  had  left  London  to  go  to  Mexico? 

A.  While  Mr.  Hyde  was  absent  in  Mexico,  the 
United  States  and  Canada,  he  was  continually  in- 
formed of  how  to  test  certain  ores  and  what  particular 
oils  to  use  in  experimenting  with  the  same.  In  short, 
he  was  kept  fully  informed  of  everything  that  we 
thought  it  necessary  or  expedient  that  he  should  know 
or  be  informed  upon.  On  his  return  to  London  we 
placed  at  his  disposal  all  Mr.  Nutter's  reports  on  the 
Australian  plant  and  position,  as  well  as  a  particular 
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document  dealing  with  the  future  development  or 
technical  development  of  Minerals  Separation  process 
dated  3rd  December,  1910,  which  document  I  now  pro- 
duce. He  was  also  shown  our  new  works  at  King 
John's  court  with  all  the  plant  as  then  at  work  includ- 
ing the  froth-trap  apparatus  which  was  specially  de- 
signed to  produce  a  high  recovery  but  a  low  grade  con- 
centrate, the  object  and  intention  being  to  retreat  these 
low  grade  concentrates  by  flotation  in  the  ordinary 
way,  and  in  general  I  discussed  with  Mr.  Hyde  even 
such  confidential  matters  as  the  appointments  of  agents 
in  the  United  States  and  requested  him  to  give  me  his 
opinion,  which  he  did  in  writing.  I  also  requested 
Mr.  Hyde  to  bring  up  a  memorandum  as  the  result  of 
his  investigations  and  experience  on  the  North  Amer- 
ican position  with  a  view  to  carrying  on  an  active  cam- 
paign in  the  countries  included,  under  his  own  super- 
vision as  one  of  several  technical  engineers  we  had  in 
view  for  the  purpose.  I  now  produce  this  document 
dated  the  8th  January,  1911,  and  signed  by  Mr.  James 
M.  Hyde. 

At  the  request  of  counsel  for  the  complainants 
the  Commissioner  marks  for  identification  the 
two  documents  produced  by  the  witness  as  "Nut- 
ter Report  December  3,  1910,"  and  ''Hyde  Re- 
port January  8,  1911." 

X-Q.  130.  You  have  spoken  of  a  Mexican  syndi- 
cate. How  long  did  this  syndicate  continue  in  the 
form   in  which  you  have  described  it? 
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A.  It  continued  during  the  greater  part  of  the  year 
Mr.  Hyde  was  with  us,  when  it  was  acquired  by  Min- 
erals Separation  American  Syndicate,  Limited,  one  of 
the  complainants,  soon  after  October,  1910,  The  for- 
mal agreement  was  signed  on  January  12,  1911. 
,  X-Q.  131.  When  Mr.  Hyde  was  sent  to  Mexico 
with  testing  machines  of  the  slide  type,  as  you  have 
testified,  were  any  instructions  given  to  him  as  to  these 
machines,  with  a  special  regard  to  publicity  of  their  ex- 
hibition and  use? 

A.  He  was  requested  by  me  to  keep  the  machine  as 
confidential  as  possible  and  even  if  need  be  to  get  a 
special  room  in  which  to  carry  on  his  test  privately. 
The  machine  itself  had  not  been  patented  by  us  and 
we  naturally  did  not  wish  too  much  information  to  be 
given  to  the  public  on  that  account.  I  would  add  that 
when  he  left  our  service  he  was  requested  to  immedi- 
ately return  the  machine  to  our  custody  or  to  that  of 
our  agents.  This  I  believe  was  done  in  the  course  of 
time. 

X-Q.  132.  In  connection  with  the  description  and 
drawings  received  from  Mr.  Froment,  did  you  receive 
any   apparatus    from   him? 

A.     Yes. 

X-Q.  133.  Have  you  made  a  search  for  this  appa- 
ratus and  can  you  produce  it? 

A.  I  have  had  a  search  made  but  it  could  not  be 
found,  and  I  fear  it  has  been  scrapped. 

X-Q.  134.  Please  describe  this  apparatus  received 
from  Mr.  Froment. 
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A.  The  apparatus  consisted  of  a  round  or  cylindri- 
cal mixing  vessel,  mounted  on  three  or  four  legs.  It 
was  built  of  sheet  iron,  and  as  a  mixer  it  was  fitted 
with  an  arrangement  consisting  of  two  beaters  made 
of  stout  wire,  somewhat  like  grid-irons,  but  so  arranged 
that  while  revolving  in  opposite  directions,  the  wires 
freely  passed  between  one  another.  I  could  perhaps 
better  illustrate  it  by  referring  to  a  common  form  of 
egg  beater.  These  agitators  -were  driven  by  a  suitable 
gear,  and  the  mixing  vessel  was  fitted  with  a  discharge 
tap.  The  next  part  of  the  apparatus  consisted  of  a 
circular  tank.  Into  this  was  fitted  a  coil  of  lead  pipe, 
with  one  end  projecting  above  the  rim  of  the  vessel. 
The  coil  itself  was  placed  near  the  bottom,  and  the 
pipe  was  perforated  with  small  holes.  In  addition  to 
this,  there  was  fitted  to  this  tank  an  apparatus  re- 
sembling a  rake,  which  was  fixed  to  a  vertical  spindle. 
This  spindle  was  mounted  from  bearings  over  the 
tank,  and,  if  I  remember  rightly,  had  a  handle  fixed 
to  the  upper  end,  with  which  to  revolve  it  in  operating 
the  plant.  The  third  part  of  the  apparatus  consisted 
of  a  rectangular  wooden  tank  or  box,  into  which  was 
fitted,  just  about  the  water  level,  a  sheet  of  perforated 
aluminum,  which  was  connected  with  a  mechanical 
device  overhanging  the  tank,  in  such  a  way  that  it 
could  be  freely  rocked  or  shaken  by  means  of  a  series 
of  impacts  imparted  to  a  spring.  The  gear  giving 
the  impacts  was,  I  think,  arranged  outside,  to  be  driven 
by  hand.  This,  I  believe,  generally  described  the  ap- 
paratus we  received  from  Mr.  Froment. 
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X-Q.  135.  What  was  the  final  outcome,  and  what 
in  general  the  proceedings  in  the  suit  referred  to  in 
Q.  105,  and  a  few  succeeding  questions? 

A.  There  were  two  trials  and  one  appeal.  At  the 
second  trial  the  plaintiffs,  through  their  counsel,  with- 
drew their  allegation  and  publicly  apologized,  and  the 
suit  was  discontinued. 

Cross-examination  closed. 
Re-Direct  Examination  by  Mr.  Scott. 

R-D.  Q.  136.  Referring  to  the  document  which  has 
been  identified  as  Nutter  Report,  December  4,  1910, 
will  you  state  what  Mr.  Nutter  said  about  how  greatly 
the  recoveries  were  affected  by  variations  in  the  rate 
of  addition  of  oil  and  acid,  this  matter  being  referred 
to  by  him  on  pages  27  and  28,  as  having  been  the 
subject  of  a  previous  report,  and  will  you  produce 
that  report? 

A.  I  now  produce  Mr.  Nutter's  report,  dated  July 
28,  1910,  entitled  "A  Report  on  the  costs  of  construc- 
tion and  operation  of  the  Minerals  Separation  Plant 
at  Broken  Hill,  N.  S.  W.,"  which  contains,  under  the 
heading  of  "Recoveries,"  the  subject-matter  inquired 
of  in  the  question. 

At  the  request  of  counsel  for  complainants, 
Commissioner  marks  for  identification  the  report 
just  produced  by  the  witness  as  "Nutter  Report, 
July  28,   1910." 
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R-D.  Q.  137.  What  is  the  source  of  your  informa- 
tion or  belief  that  the  document  identified  as  "Nut- 
ter Report,  December  3,  1910,"  was  placed  at  the  dis- 
posal of  or  seen  by  Mr.  Hyde,  the  defendant. 

A.  I  instructed  Mr.  Nutter  early  in  1911  to  supply 
Mr.  Hyde  with  a  copy.  Mr.  Nutter  informed  me  that 
he  had  only  one  copy  left  of  his  own,  but  he  would  pass 
that  on  to  Mr.  Hyde.  Mr.  Hyde  himself  soon  after  in- 
formed me  that  he  had  received  it  from  Nutter  and  had 
carefully  studied  it. 

R-D.  Q.  138.  After  the  acquisition  of  the  Mexican 
Syndicate  by  Minerals  Separation,  American  Syndi- 
cate, Ltd.,  was  the  contract  or  arrangement  with  Mr. 
Hyde,  the  defendant,  reformed  or  modified  in  any 
way? 

A.  No,  sir,  and  Mr.  Hyde  was  paid  by  check  by  the 
Minerals  Separation,  American  Syndicate,  and  ac- 
counted for  monies  received  and  rendered  his  final  ac- 
count to  that  corporation.  I  have  the  accounts  and 
checks  here. 

Re-direct  examination  closed. 

Rc-Cross  Examination  by  Mr.   Williams. 

R-X.   Q.    139.      During  your   re-direct   examination 
you  examined  a  file  marked  "Reports  by  E.  H.  Nut-  J 
ter."      After   having   refreshed   your    memory,    please 
state  whether  or  not  any  one  of  these  reports  to  Mr. 
Nutter  was  not  shown  to  Mr.  Hyde?  ■ 

A.  The  report  headed,  "A  Report  on  Administra- 
tion Stafif  and  Increase  of  Business  in  Australia"  was 
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not  shown.  A  memorandum  from  Mr.  Nutter,  headed 
"Memorandum,"  and  signed  "Edward  H.  Nutter,"  on 
the  American  business,  was  not  shown  to  Mr.  Hyde. 
A  memorandum  by  Mr.  Nutter  in  the  treatment  of 
the  disseminated  ores  of  Utah,  Arizona  and  Nevada 
was  not  shown  to  Mr.  Hvde. 

R-X  Q.  140.  Can  you  state  any  reason  why  the 
three  documents'  last  referred  to  were  not  shown  to 
-       Mr.   Hyde? 

A.     The  ift#t  report  first  referred  to  was  not  shown 

because  it  dealt  with  the  Australian  business  and  staff, 

which  would  not  in  the  course  of  business  have  formed 

any  part  of  Mr.  Hyde's  duties  if  he  had  continued  his 

engagement.     The  second  report  referred  to  was  a  re- 

y     port  made  to  me  by  Mr.   Nutter  as  setting  forth  his 

views  of  handling  the  American  business,  and  was  a 

^1  .  technical  report  for  my  private  guidance,  and  for  the 

'    guidance  of  the  Board,  in  the  same  way  as  we  had  Mr. 

Hyde's  report  on  the  same  subject  of  January  8,  1911. 

The  third  report  referred  to  was  probably  of  later  date, 

after  Mr.  Hyde  had  left  us. 

R-X  Q.  141.  Now  as  to  the  report  of  Mr.  Nutter, 
dated  July  28,  1910,  which  you  have  produced,  please 
state  whether  or  not  this  report  was  shown  to  Mr. 
Hyde? 

A.     It  was. 

R-X  Q.  142.  Did  you  have  any  discussions  with 
Mr.  Hyde  while  he  was  in  your  employ  as  to  the  metal- 
lurgical situation  in  Butte,  Montana;  if  so,  please  state 
their  substance? 
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A.  I  had,  early  in  January,  1911.  You  will  no- 
tice that  Mr.  Hyde  in  his  report  of  January  8,  1911, 
referred  to  Butte,  Montana,  in  two  places.  The  reason 
why  I  had  a  discussion  with  him  about  that  was  that 
during  the  latter  part  of  1910  Mr.  Kuehn  called  on 
Mr.  T.  J.  Hoover  in  his  room  at  Minerals  Separation 
offices.  Mr.  Hoover  came  to  my  room  and  asked  me 
to  come  into  his  office,  where  he  introduced  Mr.  Kuehn 
to  me,  and  then  mentioned  that  Mr.  Kuehn  had  re- 
ported to  him  that  there  was  a  big  mine  at  Butte, 
Montana,  having  a  large  body  of  zinc  ore.  VVevDoth 
discussed  it  with  Mr.  Kuehn,  and  if  I  remember  righ 
ly,  Mr.  Kuehn  told  us  that  this  had  been  a  copper  mine, 
but  it  had  turned  into  a  zinc  mine  lower  down;  at 
any  rate,  we  thanked  him  for  the  information,  and,ft| 
asked  him  to  give  us  further  particulars  if  he  could 
do  so,  so  that  the  existence  of  Butte  and  Superior  v/as 
well  known  to  Mr.  T.  J.  Hoover  and  myself  at  the 
time.  Hence  I  discussed  it  with  Mr.  Hyde,  believing 
that  he  would  be  the  engineer  shortly  to  be  entrusted  -j] 
with  the  development  of  our  business  in  North  Amer- 
ica. I  would  refer  also  to  a  letter  written  to  Mr. 
Hyde  about  the  23rd  November,  1910,  while  he  was 
still  in  America. 

R-X  Q.  143.  Is  the  letter  last  referred  to  by  you 
the  letter  referred  to  in  X-0.  72  of  the  deposition  of 
the  defendant,  Mr.  Hyde? 

A.     It  is. 

Re-cross  examination  closed. 

Adjourned   to   Saturday,    the    17th   of   August, 
1912,  at  10:30  in  the  morning,  at  the  same  place. 
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By  Mr.  Scott:  Now  comes  the  defendant  and 
objects  to  the  answer  of  the  witness  to  cross- 
question  129,  and  to  cross-question  139,  and  the 
answer  thereto,  and  to  all  of  the  testimony  of  this 
witness  regarding-  alleged  disclosures  made  to  de- 
fendant, this  objection  being  based  upon  the 
ground  that  all  of  such  testimony  is  incompetent, 
irrelevant  and  immaterial,  having  no  tendency  to 
prove  or  disprove  any  matter  at  issue  in  this  suit; 
upon  the  further  ground  that  the  testimony  giv- 
en in  response  to  cross-questions  129  and  139  is 
irrelevant,  immaterial  and  incompetent,  and  is 
further  vague  and  trivial  in  that  it  does  not  ap- 
pear from  the  witness'  answer  what  is  alleged  to 
have  been  shown  to  the  defendant,  by  reason  of 
which  vagueness  in  the  witness'  statement  the 
defendant  is  denied  the  possibility  of  ascertaining 
the  truth  or  falsity,  as  the  case  may  be,  of  the 
witness'  statement  regarding  alleged  documents 
which  have  not  been  submitted  to  his  inspection, 
and  which  the  complainants  refuse  to  so  submit 
to  the  defendant  for  his  inspection. 

Notice  is  now  given  to  the  complainants  that  at 
the  final  hearing  of  this  suit,  or  at  some  earlier 
date,  of  which  due  and  timely  notice  will  be  given, 
a  motion  will  be  presented  to  the  court  that  all  of 
the  testimony  above  referred  to  be  expunged  and 
stricken  from  the  record. 

Defendant  further  demands  that  complainants 
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deliver  over  into  the  custody  of  the  Commissioner, 
by  whom  this  proceeding  is  being  conducted,  all 
of  the  documents  or  papers  of  Vk^hatsoever  char- 
acter, the  witness  had  in  his  possession  and  re- 
ferred to  during  the  giving  of  his  testimony,  in 
order  that  such  documents  and  papers  may  be 
held  by  the  Commissioner,  subject  to  such  rule  as 
the  court  may  enter  upon  the  motion,  of  which 
notice  is  given  above. 

By  Mr.  Williams:  The  objection  above  stat- 
ed, inclusive  as  it  is  of  "all  of  the  testimony  of 
this  Vk^itness  regarding  alleged  disclosures  made  to 
defendant,"  is  broad  enough  to  include  the  an- 
swer of  the  witness  to  Q.  6,  wherein  he  was  asked 
by  defendant's  counsel  to  state  any  particular  or 
specific  instructions  given  to  the  defendant  Mr. 
Hyde  as  to  the  subject-matter  inquired  of,  and  the 
demand  is  therefore  that  all  of  the  confidential 
files  of  the  complainants  which  were  submitted 
to  the  inspection  of  the  defendant,  when  he  was 
employed  in  a  confidential  relation  to  the  com- 
plainants, shall  be  now  again  opened  to  his  in- 
spection, when  his  position  has  materially  and 
stibstantially  altered.  Cross-question  129  merely 
called  for  a  further  elaboration  as  to  the  subject- 
matter  inquired  of  by  defendant's  counsel  in  Q.  6. 
In  R-D.  Q.  136  the  witness  was  asked  to  produce 
a  report  specifically  referred  to  in  the  Nutter  Re- 
port of  December  4,  1910,  and  the  answer  to  this 
question   of  necessity   required  a   search   for   this 
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report,  and  this  report  "Nutter  Report,  July  28, 
1910,"  was  produced.  The  situation  appears  to 
be  that  the  defendant  has  inquired  of  his  own 
witness  as  to  certain  facts,  and  has  been  replied 
to  more  fully  than  he  expected,  but  the  suggestion 
that  these  proceedings  warrant  a  reopening  to  the 
defendant  of  all  of  the  confidential  documents  of 
the  complainants  is  obviously  one  which  should  not 
meet  with  the  approval  of  this  court,  and  obvi- 
ously also  there  is  no  occasion  for  placing  all  of 
these  confidential  documents  in  the  custody  of  the 
Commissioner.  The  witness  is  now  before  the 
Commissioner  and  ready  to  answer  any  inquiries 
relevant  or  material  to  the  issues  of  this  suit,  and 
the  documents  produced  and  identified  will  be  of- 
fered in  evidence  during  the  taking  of  complain- 
ant's rebuttal  testimony. 

By  Mr.  Scott:  While  mindful  of  the  fact  that 
this  is  not  the  occasion  for  argument,  defendant 
insists  upon  his  objection  and  demands  that  all 
papers  referred  to  by  the  witness  as  having  been 
shown  to  the  defendant  be  either  produced  for 
defendant's  inspection  now,  in  order  that  defend- 
ant may  govern  his  further  action  in  this  suit 
accordingly,  or  that  the  papers  be  delivered  into 
the  custody  of  the  Commissioner  pending  the 
court's  ruling  upon  the  motion,  of  which  notice  is 
above  given. 

By  Mr.  Williams:  No  further  documents 
than  have  already  been  produced  will  be  produced, 
under  existing  conditions. 
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R-D.  Q,  144.  Will  you  state  the  date  upon  which 
Minerals  Separation,  Ltd.,  purchased  the  British  pat- 
ent to  Froment,  No.  12,778,  of  1902? 

A.  In  October  or  November,  1903.  By  referring 
to  the  agreement,  I  find  it  to  be  the  17th  November, 
1903. 

The  Commissioner  notes  that  the  witness  pro- 
duces a  document,  and  the  same  is  marked  for 
identification,  "Assignment  Froment  to  Ballot, 
17th  November,  1903." 

R-D.  Q.  145.  I  presume  the  assignment  of  this 
patent  from  Mr.  Froment  to  yourself  was  made  to  you 
for  the  benefit  of  Minerals  Separation,  Limited,  was 
it  not? 

A.  Minerals  Separation  w-as  not  registered  at  that 
time,  but  the  assignment  was  made  to  me,  acting  for 
and  on  behalf  of  the  group  of  individuals  who  had 
acquired  the  Cattermole  patents,  and  also  some  Sul- 
man  &  Picard  patents,  which  were  taken  over  by  Min- 
erals Separation,  Ltd.,  as  soon  as  that  company  was 
formed.  In  fact,  the  Froment  patents  were  acquired 
with  the  object  of  passing  to  Minerals  Separation  the 
moment   that   company   could   be    formally    registered. 

R-D.  Q.  146.    And  it  was  so  assigned? 

A.     Yes,  it  was  so  assigned. 

R-D.  Q.  147.  Were  any  tests  made  of  the  Froment 
process  before  the  Froment  patents  were  purchased  by 
you  on  behalf  of  the  parties  you  refer  to? 
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A.  Tests  were  naturally  made  by  Sulman  &  Pic- 
ard  which  led  them  to  discover  their  own  independent 
invention  during  July,  1903,  and  before  the  existence 
even  of  the  Froment  patents  was  known,  and  as  soon 
as  publication  of  Froment's  patents  took  place,  tests 
were  carried  out  in  small  scale  apparatus,  according  to 
that  specification,  that  is,  according  to  the  directions 
given  by  the  patentee. 

R-D.  Q.  148.  Did  you  find  it  necessary  to  have  Mr. 
Froment  come  to  England,  or  to  send  someone  to 
Italy,  to  negotiate  the  purchase  of  his  patents? 

A.  I  personally  negotiated  the  purcha^  -of  Mr. 
Froment's  patents  with  him  in  Italy,  at  Mrran,  as  set 
forth  in  the  assignment  of  his  patents,  and  while  there 
I  naturally  asked. Mr.  Froment  to  give  me  all  possible 
information,  and  also  I  asked  him  to  send  us  plans  and 
drawings,  together  with  clear  and  deHnite  instructions, 
as  well  as  to  have  a  model  plant  built  and  shipped  to 
England  for  the  purpose  of  carrying  out  his  process 
as  he  recommended  it  should  be  done.  This  he  prom- 
ised to  do,  with  the  result  that  towards  the  end  of  the 
year  the  plans  and  instructions  were  received,  and 
sometime  early  in  1904  the  plant  itself  was  received  in 
London. 

R-D.  Q.  149.  Did  you  have  ajjv. negotiations  with 
Mr.  Froment  prior  to  going  to  Mlmi  yourself  for  that 
purpose? 

A.  I  think  it  was  in  the  early  part  of  August,  1903, 
we  sent  Mr.  Freymuth  to  Italy  to  find  out  Mr.  Fro- 
ment's whereabouts  and  to  open  negotiations  with  him. 
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but  Mr.  Freymuth,  although  he  found  Froment,  failed 
in  bringing  about  any  negotiations,  so  we  instructed 
our  patent  agents  in  London  to  open  negotiations 
through  Mr.  Froment's  patent  agent,  Mr.  Zanardo, 
of  Rome,  and  that  gentleman  secured  an  option  which 
led  to  me  going  to  MHaft^later  on  to  meet  Mr.  Froment 
and  Mr.  Zanardo  at  Milanby  appointment. 

Re-direct  examination  closed. 

Deposition  closed. 

JOHN  BALLOT. 

Adjourned   to   Thursday,    August   22nd,    1912, 
at  10:30  in  the  morning,  at  the  same  place. 


LoNEON,  August  16th,  1912. 
Met  pursuant  to  adjournment.     Present,  coun- 
sel as  before. 

HERBERT  CLARK  HOOVER,  a  witness  produced 
on  behalf  of  defendant,  having  been  duly  cautioned 
and  sworn,  testifies  as  follows: 

Direct  Examination  by  Mr.  Scott. 

Q.  1.  What  is  your  name,  age,  residence  and  oc- 
cupation? 

A.  My  name  is  Herbert  Clark  Hoover;  my  age  is 
37;  my  occupation  is  a  mining  engineer,  and  my  resi- 
dence is  the  Red  House,   Horton  street,   London,   W. 

Q.  2.  Are  you  acquainted  with  Mr.  Hyde,  the  de- 
fendant in  this  suit,  and  if  so,  for  how  long  have  you 
been  acquainted  with  him? 
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A.  I  have  known  Mr,  Hyde  about  sixteen  or  sev- 
enteen years. 

O.  3.  Did  you  ever  engage  Mr.  Hyde  as  an  engi- 
neer ? 

A.  I  engaged  Mr.  Hyde  as  an  engineer  for  certain 
companies  with  whom  I  am  associated  in  February, 
1911.  He  was  engaged  in  a  general  capacity  of  a  min- 
ing engineer,  and  I  think  that  he  was  in  work  in  Lon- 
don about  a  month,  and  I  asked  him  to  accompany  me 
to  New  York,  as  I  had  some  mining  business  in  Alaska 
and  elsewhere  that  I  wished  his  assistance  with. 

When  I  arrived  in  New  York,  Mr.  A.  Chester  Beat- 
ty,  Vv^ith  whom  I  have  been  associated,  told  me  that  he 
had  looked  into  some  business  in  Butte,  Montana,  in 
connection  with  a  mine  called  the  Butte  and  Superior, 
and  at  his  instance  I  had  some  discussion  with  Mr. 
Stone,  of  Hayden,  Stone  &  Co.,  as  to  the  refinance  of 
this  company.  As  a  result  I  detached  Mr.  Hyde  from 
the  other  work  which  I  had  in  view  and  asked  him  to 
go  to  Butte  in  conjunction  with  Mr.  Kuehn  in  the  ex- 
amination of  the  Butte  and  Superior  mine.  My  in- 
structions to  Mr.  Hyde  were  that  he  was  to  take  part 
in  the  examination  of  the  mine,  and  particularly  to 
look  into  the  metallurgy  of  their  ore.  As  the  ore  was 
a  zinc  ore,  I  told  him  to  try  all  the  various  flotation 
methods  and  to  report  to  me  what  the  results  were 
from  this  or  any  other  metallurgical  method  that  might 
suggest  itself.  While  in  London  previous  to  going 
to  Nev/  York,  I  had  placed  before  Mr.  Llyde  the  whole 
of  the  information  and  experience  which  I  had  in  con- 
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nection  with  flotation  methods  other  than  those  of  the 
Minerals  Separation  Company,  that  is,  the  methods  of 
De  Bavay  Potter,  the  Delprat  and  Elmore.  Also  I 
had  placed  before  him  the  whole  of  the  inquiry  which 
I  had  had  made  into  the  Everson  method,  and  in  giv- 
ing him  his  instructions  with  regard  to  the  Butte  and 
Superior  I  told  him  to  try  any  or  all  of  these  meth- 
ods, or  anything  else  that  suggested  itself.  Subse- 
quently Mr.  Hyde  reported  to  me  his  opinion  on  this 
ore  from  a  flotation  point  of  view,  but  at  that  time  it 
appeared  to  me  that  I  had  been  left  out  of  the  financial 
end  of  the  business,  and  as  I  recollect  it,  I  told  him  that 
I  was  no  longer  interested,  and  he  could  do  as  he  liked 
in  connection  with  this  business.  So  far  as  I  was  con- 
cerned, I  closed  my  connection  with  the  matter. 

O.  4.  Have  you  had  any  experience  in  putting  into 
practice,  or  having  put  into  practice,  the  Minerals  Sep- 
aration or  Potter  or  Elmore  process,  to  which  you 
have  referred? 

A.  Yes,  I  have  been  for  many  years  the  managing 
director  of  the  Zinc  Corporation,  which  is  a  company 
who  have  used  these  processes  or  methods  on  a  large 
scale,  and  I  have  also  been  largely  interested  in  the 
Amalgamated  Zinc  Company,  who  use  flotation  meth- 
ods, and  at  one  time  I  was  interested  in  both  the  Potter 
Company  and  the  Minerals  Separation  Company. 

Q.  5.  Was  any  effort  made  to  have  the  process  be- 
ing exploited  by  Minerals  Separation,  Ltd.,  intro- 
duced into  use  by  the  Zinc  Corporation,  and  if  so,  will 
you  slate  what  took  place? 
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A.  In  1905  I  first  went  to  Broken  Hill  and  took  up 
the  question  of  organizing  the  treatment  of  the  zincif- 
erous dumps  and  tailings  from  the  Broken  Hill  mines, 
and  did  on  account  of  myself  and  associates  purchase 
large  quantities  of  these  materials,  which  were  ulti- 
mately transferred  to  a  company  called  the  Zinc  Cor- 
poration. At  that  time  there  were  three  flotation 
methods  being  exploited  in  Broken  Hill,  and  I  visited 
all  of  the  plants.  The  Minerals  Separation  Company 
were  operating  the  Cattermole  process  on  the  Central 
mine,  the  Block  14  Company  were  running  a  small  plant 
on  the  Potter  line,  and  the  Broken  Hill  Proprietary 
were  operating  the  salt  cake  or  Delprat  method.  I 
engaged  a  metallurgical  staff,  and  we  delegated  them 
to  the  inquiry,  to  which  of  these  methods  we  should 
adopt,  and  they  adopted  the  Potter  method.  I  might 
add  also  that  the  De  Bavay  method  was  also  used  at 
this  time  on  the  Broken  Hill  north  mine.  The  Zinc 
Corporation  installed  the  Potter  method  in  their  plant, 
and  it  subsequently  proved  a  commercial  failure.  I 
went  to  London  to  Broken  Hill  again  upon  this  event 
in  the  winter  of  1907,  and  upon  my  instructions  the 
mill  was  altered  on  to  the  methods  in  use  by  the  Min- 
erals Separation  Company.  These  alterations  were  de- 
signed by  the  engineers  of  the  Minerals  Separation 
Company,  and  the  plant  was  installed  under  their  di- 
rection. They  furnished  us  with  a  number  of  em- 
ployees of  experience  to  operate  the  plant,  and  in  a 
general  way  had  the  supervision  of  its  operation.  This 
plant  also  proved  a  failure.     After  exhaustive  trials  of 
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the  method  we  took  up  the  Ehnore  method  and  found 
it  successful,   we  subsequently  built  a  much  enlarged 
and  very  extensive  mill  on  this  line  and  operated  it 
until  some  time  in  1910.     During  a  considerable  por- 
tion   of    this    period    my    brother,    Mr.    Theodore    J. 
Hoover,  had  been  acting  as  the  general  manager  of 
the  Minerals  Separation  Company,  and  he  insistently   ' 
presented  to  me  the  fact  that  he  had  made  such  alter- 
ations in  the  Minerals  Separation  method  that  the  re- 
sults were  superior  to  those  which  we  were  obtaining  | 
by  the  Elmore  method,  and  upon  his  insistence  I  had  | 
the  matter  reinvestigated.     We  carried  out  extensive  | 
trials  with  the  modified  plant  of  the  Minerals  Separa-  \ 
tion   Company,   and  ultimately  threw  out  the   Elmore 
and  re-adopted  the   Minerals   Separation.  •,; 

Q.  6.     Is  the  Elmore  process  to  which  you  have  re- 
ferred that  which  is  sometimes  called  the  Elmore  vacu-    ;, 
um   process :  ! 

A.     Yes.  I 

O.  7.     Will  you  describe  roughly  the  form  in  which    ■.; 
the  concentrate  was   recovered   in   these  various   pro- 
cesses, the  Potter,  Delprat,  Elmore  and  Minerals  Sep- 
aration ? 

A.  All  of  the  processes,  so  far  as  I  understand  .; 
them,  take  off  a  scum  or  a  froth  over  some  form  of  ! 
spitzkasten. 

Direct   examination   closed. 
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X-Q.  8.  What  process  is  now  in  use  by  the  Zinc 
Corporation  ? 

A.  The  method  exploited  by  the  Minerals  Sep- 
aration Company. 

X-Q.  9.  And,  as  I  understand  it,  the  Zinc  Corpora- 
tion have  taken  a  license  under  the  Minerals  Separa- 
tion patent,  and  pay  a  royalty  to  Minerals  Separation, 
Ltd.,  based  upon  the  tonnage  of  concentrates  produced; 
that  is  true,  is  it  not? 

A.  That  is  true.  We  took  out  such  a  license,  but  I 
do  not  want  this  construed  as  an  opinion  on  the  validity 
of  their  patents.  The  motives  which  guided  the  Zinc 
Corporation  Board  in  taking  out  such  a  license  were, 
first,  the  desire  to  reward  the  improvements  in  metal- 
lurgical practice,  and,  secondly,  to  have  some  responsi- 
ble party  vvho  would  guarantee  the  corporation  im- 
munity from  litigation  by  the  several  other  claimants 
to  patent  rights  in  these  processes. 

X-Q.  10.  And  it  is  true,  is  it  not,  that  when  you  first 
installed  the  Minerals  Separation  process  your  com- 
pany, the  Zinc  Corporation,  took  out  a  license  under 
these  patents  of  Minerals  Separation,  Ltd.? 

A.     They  did. 

X-Q.  H.  It  is  also  true,  is  it  not,  that  the  Zinc  Cor- 
poration paid  to  Mineral^  Separation,  Ltd.,  the  sum  of 
one  thousand  five  hundred  pounds  in  settlement  of  roy- 
alties due  for  the  work  done  by  Zinc  Corporation  under 
the  first  installation  of  Minerals  Separation  plant? 
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A.  Some  sum  of  money  was  paid,  I  do  not  recollect 
the  exact  amount. 

X-Q.  12.  Could  you  give  me  a  rough  idea  of  the 
total  annual  payment  of  royalty  made  by  the  Zinc  Cor- 
poration to  Minerals  Separation,  Ltd.,  under  the  ex- 
isting license  agreement? 

A.  Our  production  amounts  to  roughly  90,000  tons 
of  concentrates  per  annum,  and  we  pay  two  shillings 
and  sixpense  per  ton  royalty. 

X-Q.  13.  What  in  full  were  the  reasons  which  in- 
duced the  Zinc  Corporation  to  throw  out  the  Elmore 
vacuum  process  and  readopt  the  Minerals  Separation 
process  ? 

A.  In  the  main  we  changed  methods  because  it  was 
possible  to  treat  a  larger  proportion  of  slimes  in  the 
Minerals  Separation  method  than  in  the  Elmore.  While 
we  could  secure  much  the  same  extraction  by  both  meth- 
ods, the  gangue  slimes  came  over  to  a  greater  extent 
with  the  concentrates  in  the  Elmore  method,  and  con- 
sequently the  concentrate  secured  by  the  Elmore  was  of 
lower  grade. 

X-Q.  14.  It  was  also  true,  was  it  not,  that  with  the 
Elmore  vacuum  process  you  had  been  treating  a  high 
grade  of  ore,  and  that  this  high  grade  ore  was  very 
nearly  exhausted? 

A.  The  coarse  material  was  at  the  same  time  the 
high  grade  material,  and  we  had  with  the  Elmore  meth- 
od exhausted  a  large  proportion  of  our  coarse  ma- 
terial. 

X-Q.  15.    On  the  other  hand,  as  I  understand  it,  the 
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Minerals  Separation  process  has  treated  in  a  very  sat- 
isfactory manner  the  lower  grade  and  fine  material, 
which  was  not  profitably  treatable  by  the  Elmore  vacu- 
um process;  this  is  true,  is  it  not? 

A.  The  first  portion  of  the  statement  is  true.  The 
Minerals  Separation  process  has  treated  the  finer  ma- 
terial more  satisfactorily,  but  I  would  not  add  that  this 
material  was  unprofitable  by  the  Elmore  method. 

X-Q.  16.  Perhaps  we  had  better  say  not  so  profit- 
able; would  this  be  correct? 

A.     Yes. 

X-Q.  17.  In  the  Minerals  Separation  process  as  now 
carried  on  by  the  Zinc  Corporation,  what  reagents  are 
used? 

A.     Sulphuric  acid  and  oil. 

X-Q.  18.  And,  as  I  understand  it,  the  mineral  pulp 
is  vigorously  agitated  with  sulphuric  acid  and  oil,  and 
flows  into  a  spitzkasten,  upon  the  surface  of  which  ap- 
pears a  mineral-bearing  froth,  which  is  separated  as 
the  concentrate? 

A.     It  does. 

X-Q.  19.  At  the  time  when  Zinc  Corporation  first 
adopted  a  Minerals  Separation  process  the  process 
adopted  was  also  one  which  would  be  describable  by  the 
language  of  my  last  question;  this  is  true,  is  it  not? 

A.     That  is  true  in  general  lines. 

X-Q.  20.  At  the  time  that  Zinc  Corporation  discon- 
tinued the  use  of  the  first  Minerals  Separation  plant, 
the  Minerals  Separation  processes  were  in  successful 
use,  were  they  not,  at  Broken  Hill,  Australia? 
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A.  The  process  was  not  a  commercial  success  in  our 
plant,  and  I  was  advised  that  it  was  not  a  commercial 
success  in  other  plants.  I,  however,  cannot  speak  of 
this  of  my  own  knowledge. 

X-Q.  21.  Could  you,  without  betraying  any  confi- 
dence, tell  me  who  gave  you  such  advice? 

A.     Our  manager,  Mr.  Mitchell. 

X-Q.  22.  You  saw  this  Minerals  Separation  plant  in 
operation  at  the  Zinc  Corporation  works,  did  you  not? 

A.     I  did. 

X-Q.  23.  What  was  the  normal  capacity  of  this 
plant? 

A.  If  you  refer  to  the  first  installation,  as  I  rec- 
ollect it,  the  capacity  was  designed  for  four  hundred 
tons  per  day. 

X-Q.  24.  What  was  the  financial  condition  of  Zinc 
Corporation  at  the  time  that  it  made  the  change  from 
the  first  Minerals  Separation  processes  to  the  Elmore 
vacuum  process? 

A.  The  company  had  been  practically  bankrupted 
by  the  trial  of  the  Minerals  Separation  process. 

X-Q.  25.     How  long  was  the  Minerals  Separation  ^ 
process  tried  at  that  time? 

A.  My  impression  is  that  we  were  engaged  in  operat- 
ing the  process  some  four  or  five  months. 

X-Q.  26.  And  before  that  how  long  were  you  en- 
gaged in  trying  the  Potter  process? 

A.  We  had  it  in  operation  about  three  months,  I 
should  think,  in  the  completed  mill. 

X-O.  27.    And  it  was  an  incident,  was  it  not,  accom- 
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panying  the  change  from  the  first  Minerals  Separation 
plant  to  the  Elmore  vacuum  process  that  Zinc  Corpor- 
ation floaied  a  considerable  cjuantity  of  preference 
shares  of  stock? 

A.  Yes,  we  were  compelled  to  raise  more  capital  to 
reorganize  the  business  again. 

X-Q.  28.  You  have  spoken  of  certain  improvements 
made  by  your  brother,  Mr.  Theodore  J.  Hoover,  in  the 
Minerals  Separation  procedure?  What,  if  you  know, 
were  these  improvements? 

A.  They  were  largely  in  the  direction  of  the  me- 
chanical devices  in  which  the  process  was  carried  on. 
I  do  not  pretend  to  have  any  great  technical  knowledge 
in  the  matter  of  these  processes.  My  interest  has  al- 
ways been  on  the  commercial  side. 

X-Q.  29.  You  have  said  that  the  first  Minerals  Sep- 
aration plant  was  installed  under  the  direction  of  the 
engineers  of  Minerals  Separation.  Who  were  these 
engineers,  if  you  know? 

A.  Mr.  Chapman  was  the  principal  gentleman  with 
whom  I  came  in  contact. 

X-Q.  v30.  What  in  round  numbers  was  the  cost  of 
the  Elmore  vacuum  plant  which  was  superseded  by  the 
Minerals  Separation  plant  now  in  use? 

A.  This  will  require  some  explanation.  We  built  a 
de  Novo  mill,  with  a  new  power  plant,  a  new  crushing 
plant,  with  railways,  and  so  forth,  together  with  a  re- 
concentration  plant,  the  whole  cost  running  into  prob- 
ably £140,000.  This  mill  had  a  capacity  of  about  1,000 
tons  per  diem.    When  we  introduced  the  Minerals  Sep- 
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aration  method  the  last  time  we  spent  something  Hke 
£30,000  on  the  aUerations.  I  do  not  exactly  remember 
the  figures,  the  above  are  approximations.  5 

X-Q.  31.  I  have  here  what  has  been  handed  to  me 
as  the  original  table  of  the  results  and  material  treated 
by  Zinc  Corporation  on  the  first  installation  of  Min- 
erals Separation  plant  during  the  period  from  May  2  4 
to  June  8,  1907,  which  shows  a  tonnage  treated  of  '- 
8,675,  and  concentrates  produced  as  1,891  tons,  and 
which  appears  to  show  profitable  operations. 

A.  I  cannot  identify  the  table.  I  do  not  assume  that 
this  was  the  total  tonnage  treated,  or  we  should  not 
have  paid  £1,500  in  royalties  on  any  such  tonnage  of 
concentrate.  During  the  time  that  the  mill  operated 
the  results  were  very  erratic,  and  I  do  not  know  that'-^ 
on  continuous  occasions  we  came  any  way  near  the 
promised  tonnage.  I  certainly  do  know  that  the  plant 
was  not  operated  at  a  profit. 

X-Q.  32.     Is  it  not  a  fact  that  the  ore  crushing  fa- 
cilities used  in  connection  with  this  plant  were  inade-  | 
quate? 

A.  According  to  the  Minerals  Separation  Com- 
pany's engineers,  when  they  designed  the  plant,  they 
were  adequate.  I  recollect  that  subsequently  the  head^ji 
tonnage  was  greatly  reduced  below  the  anticipated  ca- 
pacity in  order  to  determine  if  this  was  the  difficulty, 
and  our  engineers  advised  us  that  it  was  not. 

X-Q.  ?>Z.  It  is  true  also,  is  it  not,  that  on  one  occa- 
sion, when  Mr.  Chapman  was  present  the  plant  was 
run  under  your  direction  up  to  500  tons  per  day  ca- 
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pacity,  with  the  result  that  the  mineral  was  not  prop- 
erly treated? 

A.  It  is  true  that  the  plant  was  run  at  its  anticipated 
capacity  and  proved  wholly  a  failure  at  such  a  tonnage. 
The  tonnage  was  subsequently  greatly  reduced  without 
better  results,  from  a  commercial  point  of  view. 

X-Q.  34.  What  is  the  metallurgical  situation  in 
Broken  Hill,  Australia,  which  has  brought  about  the 
great  quantity  of  tailings  now  being  treated  for  the  ex- 
traction of  valuable  mineral  therefrom? 

A.  Well,  over  a  period  of  many  years  the  Broken 
Hill  mines  were  unable  to  profitably  extract  the  zinc 
and  there  accumulated  some  ten  to  twelve  million  tons 
of  mill  residues,  containing  the  major  portion  of  the 
original  zinc  content.  The  invention  of,  or  the  applica- 
tion of  the  Potter,  Delprat,  Elmore,  Cattermole  and 
other  methods,  together  with  the  mechanical  variations 
and  improvements  which  all  of  these  flotation  ideas 
have  received,  has  enabled  the  accumulated  zinc  to  be 
turned  to  profitable  account.  I  may  add  that  the  great 
commercial  prosperity  of  this  district  has  been  largely 
contributed  to  by  the  mechanical  development  of  the 
long  known  flotation  principle. 

X-Q.  35.  You  understand,  do  you  not,  that  the  testi- 
mony which  you  are  here  giving  for  the  defendant  in 
this  suit  is  being  given  voluntarily? 

A.  Yes,  I  came  to  give  testimony  entirely  with  the 
view  to  clear  the  charge  which  has  been  levelled  at  Mr. 
Hyde  that  he  entered  upon  connection  with  the  Butte 
and  Superior  Company  as  a  result  of  information  which 
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he  had  obtained  while  in  the  employ  of  the  Minerals 
Separation  Company,  which  charge  is  not  only  untrue, 
but  wicked. 

X-Q.  36.  Are  3^ou  testifying  here  with  the  knowl- 
edge and  consent  of  the  Board  of  Directors  of  Zinc 
Corporation  ? 

By  Mr.  Scott:  This  question  is  objected  to  as 
incompetent,  immaterial,  and  irrelevant,  and  hav- 
ing no  bearing  upon  any  issue  of  this  case. 

A.  I  am  myself  the  managing  director  of  the  Zinc 
Corporation,  I  am  violating  no  confidence  in  connection 
with  that  company's  business.  All  the  matters  which 
I  have  stated  are  public  property,  and  I  am  myself  in 
any  event  entirely  a  free  agent. 

X-Q.  37.  You  have  not  answered  my  question, 
which  was  whether  or  not  you  are  testifying  here  with 
the  knowledge  and  consent  of  the  Board  of  Directors 
of  Zinc  Corporation.    Please  answer  this  directly. 

By  Mr.  Scott:  The  objection  last  made  is  re- 
peated. 

A.  The  matter  has  never  been  before  the  Board  of 
the  Zinc  Corporation,  their  approval  has  never  been 
asked  for. 

X-Q.  38.  When  was  your  attention  first  called  to  the 
affairs  of  the  Butte  and  Superior  Copper  Company  of 
Butte,  Montana? 

A.  So  far  as  my  recollection  goes,  I  never  heard  of 
the   Butte  and  Superior  Company  in  my  life  until   I 
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visited  New  York,  in  March,  1911,  but  as  I  stated  be- 
fore Mr.  Beatty,  with  whom  I  am  intimately  associated 
in  business,  apparently  had  had  some  connection  with 
this  company  some  time  previously. 

X-0.  39.  I  take  it  that  when  the  matter  of  the  Butte 
and  Superior  Copper  Company  was  called  to  your  at- 
tention it  appealed  to  you  as  providing  an  opportunity 
for  an  investment  in  the  re-financing  proposition;  this 
is  true,  is  it  not? 

A.     It  did. 

X-O.  40.  I  take  it  also  that  the  affairs  of  this  com- 
pany were  then  in  such  condition  that  financial  aid  had 
been  called  for? 

A.  I  understood  this  company  was  desirous  of  rais- 
ing further  capital,  and  a  proposal  to  take  such  an  in- 
vestment was  put  before  me. 

X-Q.  41.  Did  you  in  any  way,  directly  or  indirectly, 
participate  in  the  financial  scheme  which  finally  result- 
ed in  this  matter? 

A.  I  did  not,  because  after  leaving  New  York  the 
parties  interested  seemed  to  have  forgotten  the  ar- 
rangement they  entered  into  with  me. 

X-Q.  42.  You  have  stated  that  Mr.  Hyde  reported 
to  you  his  opinion  of  the  Butte  and  Superior  ore.  What 
was  that  opinion? 

A.  I  do  not  recollect  the  precise  terms,  but  in  sub- 
stance it  was  to  the  effect  that  this  company's  profits 
could  be  greatly  improved  by  the  application  of  flota- 
tion methods  to  their  ore  treatment. 

X-Q.  43.    Have  you  assisted  the  defendant  in  the  de- 
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fence  of  this  suit  otherwise  than  by  appearing  here  as  a 
witness? 

A.  I  have  not.  I  do  not  know  enough  about  the 
technical  matters  involved,  nor  do  I  have  any  desire  to 
take  sides  in  the  main  issues  of  this  litigation. 

X-0.  44.  Had  you  not  placed  at  his  disposal  certain 
documents  that  might  be  of  assistance  to  him? 

By  Mr.  Scott:     Question  objected  to  as  irrele- 
vant, incompetent  and  immaterial. 

A.  I  have  no  recollection  of  having  given  him  any 
documents  since  this  action  began. 

X-Q.  45.  You  supplied  him  with  a  typewritten  copy 
of  the  record  in  the  British  suit  of  the  British  Ore  Con- 
centration Company  and  Elmore  against  Minerals  Sep- 
aration, Ltd.,  did  you  not? 

By  Mr.  Scott:     Objection  repeated. 

A.  I  did  not  myself  supply  such  a  document;  on  Mr. 
Hyde's  request,  I  placed  him  in  communication  with  a 
firm  of  solicitors  in  London,  who  obtained  for  him  the 
information  that  he  wished. 

X-0.  46.  Have  you  any  interest,  directly  or  indirect- 
ly, in  the  alleged  invention  disclosed  in  the  patent  to 
the  defendant,  No.  1,022,085? 

A.  I  have  not.  Mr,  Hyde  ofifered  to  present  me 
with  an  interest  in  his  invention,  and  I  told  him  that  I 
would  not  accept  an  interest  in  any  process,  even  as  a 
gift. 

X-Q.  47.     Is  it,  or  is  it  not,  a  fact  that  the  opera- 
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tions  of  the  Zinc  Corporation  in  Australia  involve  the 
re-treatment  of  concentrates? 

A.  We  do  re-treat  a  portion  of  our  concentrates  to 
extract  the  lead.  There  are  no  patents  on  it,  and  any 
one  can  use  it  that  Hkes. 

X-Q.  48.  And  about  how  long  has  this  retreatment 
practice  been  carried  out  by  Zinc  Corporation? 

By  Mr.  Scott:  The  question  is  objected  to  as 
incompetent,  irrelevant  and  immaterial,  as  having 
no  tendency  to  prove  or  disprove  any  issue  in  this 
case. 

A.  We  have  been  using  re-treatment  methods  ever 
since  we  first  built  our  first  Potter  mill. 

X-Q.  49.  And  what  have  you  done  with  the  mid- 
dlings from  re-treatment? 

By  ]\Ir.  Scott:     Preceding  objection  repeated. 

A.  So  far  as  I  know,  the  middlings  are  returned  to 
the  mill  circuit  and  treated  over  again. 

X-Q.  50.  This  you  would  consider  as  ordinary  met- 
allurgical practice,  would  you  not? 

By  Mr.  Scott:    Objection  repeated. 

A.  I  presume  that  it  has  been  found  advantageous 
by  our  metallurgists.  The  matter,  however,  has  been 
called  into  a  good  deal  of  question,  as  to  its  advantages 
or  disadvantages. 

X-Q.  51.  The  question  is,  of  course,  whether  or  not 
it  pays  to  treat  the  middlings  over  again? 

By  Mr.  Scott:     Same  objection. 
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A.  It  is.  So  far  as  I  know,  the  question  is  not  en- 
tirely settled  as  to  whether  it  is  advantageous  or  not. 

X-Q.  52.  I  have  what  purports  to  be  Directors'  Re- 
port and  Statement  of  Accounts  for  the  period  ending 
31st  December,  1911,  of  the  Zinc  Corporation,  Limited, 
containing  what  is  entitled  "Directors'  Report,"  and 
which  appears  to  have  been  signed  Mr.  F.  A.  Govett 
and  yourself,  as  managing  directors,  and  referring  to 
an  appended  report  of  Mr.  Theodore  J.  Hoover,  and  I 
find  in  this  appended  report  the  following  statement, 
referring  to  work  done  with  the  vacuum  machines 
stated  to  have  been  set  aside : 

"And  that  while  the  material  treated  by  the  former 
method  was  very  amenable  to  that  method,  it  was 
a  selection  of  material  of  the  simplest  metallurgi- 
cal character  amongst  the  Company's  holdings, 
and  that  the  remaining  material  was  of  such  a 
character  that  it  could  not  have  been  treated  prof- 
itably  by   the    former   process." 


Is  the  statement  which  I  have  quoted  true  or  not  ? 

A.  The  statement  is  no  doubt  true,  but  possibly  a 
little  overdrawn,  as  the  sense  intended  was  probably 
that  the  balance  of  the  material  could  not  be  treated  at 
nearly  so  great  a  profit. 

X-Q.  53.  One  of  the  employments  which  the  de- 
fendant entered  into  after  leaving  Minerals  Separation 
was  that  of  engineer  for  the  Oroya  Exploration  Com- 
pany; this  is  true,  is  it  not? 
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A-  Yes,  I  am  the  managing  director  of  that  com- 
pany. 

X-Q.  54.  How  would  you  describe  his  position  in 
that  company? 

A.  He  acted  as  the  engineer  in  London  for  that 
company,  jointly  with  others,  during  the  short  time  he 
remained  in  this  country. 

X-Q.  55.  Would  you  describe  his  position  as  that  of 
consulting  engineer? 

A.  I  should  consider  that  his  business  was  such,  al- 
though I  do  not  know  that  he  had  any  precise  title. 

X-Q.  56.  Have  you  read  the  record  of  the  defend- 
ant in  this  suit? 

A.    I  have  not. 

Cross-examination  closed. 

Deposition  closed. 

H.  C.  Hoover. 

At  the  request  of  counsel  for  complainants  the 
Commissioner  marks  for  identification  the  docu- 
ment produced  when  X-Q.  31  was  asked  of  the 
witness,  as  "Zinc  Corporation  Table." 

Adjourned  to  Friday,  the  16th  of  August,  1912. 
at  2  o'clock  in  the  afternoon,  at  the  same  place. 
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London,  August  17th,  1912. 

Met  pursuant  to  adjournment.     Present,  coun- 
sel as  before. 

A.  HOWARD  HIGGINS,  a  witness  produced  on  be- 
half of  defendant,  having  been  duly  cautioned  and 
sworn,  testifies  as  follows: 

Direct  Examination  by  Mr.  Scott. 

Q.  I.  What  is  your  name,  age,  residence  and  occu- 
pation ? 

A.  Arthur  Howard  Higgins;  31;  "Estrella,"  Hale 
Lane,  Mill  Hill,  London,  N.  W. ;  metallurgist. 

O.  2.  When  did  you  first  become  engaged  in  re- 
search relative  to  oil  flotation  processes? 

A.     In  December,  1903. 

Q.  3.  At  that  time,  I  believe,  you  were  occupied  with 
the  Cattermole  process,  in  which  the  object  is  to  separ- 
ate the  oiled  particles  by  permitting  them  to  settle  or 
be  precipitated? 

A.    Yes,  and  also  with  the  Froment  process. 

Q.  4.  What  was  the  purpose  or  object  of  your  inves- 
tigation of  the  Cattermole  process? 

A.  Chiefly  making  tests  on  ores  to  find  the  applica- 
bility of  the  process  to  them. 

Q.  5.  Was  the  Cattermole  process  owned  by  the 
people  who  engaged  you  at  the  time  that  you  first  took 
it  up? 

A.    I  do  not  know. 
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O.  6.  At  this  time,  I  believe,  you  were  engaged  by 
Messrs.  Suhiian  &  Picard;  is  that  correct? 

A.    I  was. 

Q.  7.  And  afterwards,  I  beHeve,  you  entered  the 
employ  of  Minerals  Separation,  Ltd.? 

A.    That  is  so. 

Q.  8.  About  how  long  were  you  occupied  with  the 
Cattermole  process  while  in  the  employ  of  Messrs.  Sul- 
man  &  Picard  before  entering  the  employ  of  Minerals 
Separation,  Ltd.  ? 

A.    About  six  months. 

O.  9.  Can  you  remember  approximately  the  date  on 
which  you  entered  the  employ  of  Minerals  Separation, 
Limited? 

A.  I  cannot.  When  I  was  employed  by  Sulman  & 
Picard,  Mr.  Ballot  was  there  and  approved  the  ap- 
pointment. My  work  was  in  connection  with  Minerals 
Separation  work  entirely,  so  that  the  change  of  em- 
ployment was  nominal  rather  than  actual. 

Q.  10.  In  a  general  way,  what  was  the  nature  of 
your  first  research  or  experiments  in  connection  with 
the  Cattermole  process? 

A.  I  was  first  instructed  in  the  use  of  this  process, 
and  afterwards  assisted  Mr.  Chapman  in  testing  ores 
to  find  the  applicability  of  the  process  to  them. 

Q.  11.  With  what  sort  of  success  was  the  Catter- 
mole process  applied  to  the  ores  upon  which  you  ex- 
perimented? 

A.  I  remember  several  successes,  and  only  one  fail- 
ure. 
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O.  12.  Did  you  investigate  the  cause  of  failure  in 
that  instance? 

A.  The  cause  of  the  failure  was  due  to  the  large 
amount  of  soluble  carbonate  contained  in  the  ore. 

Q.  13.  And  what  effect  did  this  soluble  carbonate 
have? 

A.     It  prevented  granulation. 

Q.  14.  By  granulation  I  presume  you  refer  to  the 
agglomerating  or  adhering  together  of  small  particles 
to  form  larger  particles? 

A.  Not  entirely.  A  granule  is  something  more  than 
an  agglomerate,  being  a  hard,  more  or  less  rounded 
mass,  whereas  an  agglomerate  is  not  necessarily 
rounded. 

Q.   15.     I  presume  the  presence  of  carbonate  inci-  , 
dentally  has  the  effect  of  causing  the  consumption  of  a 
larger  amount  of  acid  than  otherwise  would  have  been 
the  case? 

A.     Certainly. 

O.  \6.  But  even  when  larsre  amounts  of  acid  were 
used,  still  the  desired  granulation  did  not  take  place? 

A.    Yes,  that  is  so,  by  reason  of  the  amorphous  pre- 
cipitates produced,  absorbing  oil  in  preference  to  the    ' 
sulphides. 

Q,  17.     The  amorphous  precipitates  of  what? 

A.  Such  bases  as  were  present  in  the  carbonate,  cal- 
cium, manganese,  and  iron. 

Q.  18.  In  what  manner  was  the  mixture  of  ore, 
water,  oil  and  mineral  acid  agitated  in  these  experi- 
ments ? 
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A.  In  what  was  commonly  known  as  a  gabbet  mix- 
er. A  further  agitation  took  place  in  a  modified  gab- 
bet  mixer,  that  is  to  say,  the  bafifles  were  removed. 

O.  19.  As  I  understand  your  answer,  together  with 
my  information  on  this  subject,  in  the  Cattermole  proc- 
ess a  quite  violent  agitation  was  first  used  for  the  pur- 
pose of  bringing  the  oil  into  intimate  contact  with  the 
metalliferous  particles,  after  which  a  more  gentle  agi- 
tation was  used  for  the  purpose  of  promoting  granu- 
lation of  the  metalliferous  particles;  am  I  correct  in 
this? 

A.  No,  the  violent  agitation  produced  incipient 
granulation,  and  the  more  gentle  agitation  afterwards 
perfected  the  granulation.  The  size  of  the  granules 
depends  on  the  nature  and  duration  of  this  second  agi- 
tation. 

O.  20.  At  about  what  period  of  your  engagement 
upon  this  work  was  this,  what  I  may  term  two-stage 
agitation,  adopted? 

A.  It  was  in  use  when  I  was  instructed  in  the  proc- 
ess by  Messrs.  Sulman  &  Picard. 

Q.  21.  And  was  this  two-stage  agitation  adhered  to 
in  the  subsequent  practice  of  the  Cattermole  process? 

A.     It  was. 

O.  22.  Was  it  considered  the  best  way  of  carrying 
out  the  Cattermole  process? 

A.    Yes. 

O.  23.  In  the  Cattermole  process  I  presume  differ- 
ent results  were  secured  with  difTerent  oils  or  fatty 
matter,  or  that  different  oils  and  fatty  matter  had  to  be 
used  in  different  quantities  or  in  a  different  way? 
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A.  Yes,  different  oils  and  mixtures  of  oils  were 
used.  I  believe  also  in  different  ways  and  very  slight- 
ly different  quantities. 

Q.  24.  About  what  was  the  range  of  quantities  of 
different  oils  found  necessary  and  advantageous  ? 

A.  In  general  we  used  5  per  cent,  of  oil  on  the  min- 
eral, which  was  increased  perhaps  to  six  or  seven  per 
cent.,  and  decreased  to  three  or  four  per  cent. 

Q.  25.  In  order  to  make  the  record  perfectly  clear 
to  any  one  not  accustomed  to  this  terminology,  please 
state  whether  by  the  word  mineral  you  refer  to  the  en- 
tire body  of  ore  being  treated,  or  to  the  metalliferous 
constituents  which  it  was  desired  to  separate  from  the 
ore? 

A.     I  refer  to  the  metalliferous  constituents.  % 

Q.  26.  Will  you  compare  the  degree  or  kind  of  agi- 
tation to  v/hich  the  mixture  of  ore,  oil,  water,  and  acid 
is  subjected  in  the  first  part  of  the  Cattermole  process, 
with  the  agitation  employed  when  it  is  desired  to  float 
the  metalliferous  constituents  according  to  the  opera- 
tions referred  to  in  United  States  patent  835,120,  in- 
volved in  this  suit? 

A.  The  degree  of  agitation  in  the  Cattermole  proc- 
ess is  not  quite  so  violent  as  that  used  in  the  process 
referred  to  in  the  patent  in  suit,  if  the  results  are  to  be 
expected  in  the  same  time.  If  you  use  the  same  degree 
of  agitation  the  results  in  the  process  of  the  patent  in 
suit  require  longer  time  for  their  production  than  is 
the  case  in  the  Cattermole  process. 

O.  27.    When  did  you  first  learn  of  the  use  of  oils  or 
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fatty  matter  in  connection  with  the  flotation  of  part  of 
tlie  constituents  of  an  ore? 

A.  As  far  as  I  remember,  I  was  instructed  in  this 
by  Messrs.  Suhnan  &  Picard  about  December,  1903, 
and  January,  1904.  This  does  not  include  the  Elmore 
buoyancy  process. 

Q.  28.  You  had  heard  of  the  Elmore  process  at  an 
earlier  date? 

A.  I  was  instructed  in  the  essentials  of  the  Elmore 
process  whilst  at  the  Royal  School  of  Mines. 

Q.  29.  You  are  a  Fellow  of  the  Royal  School  of 
Mines,  are  you  not? 

A.  There  is  no  Fellowship.  I  am  an  Associate  of 
the  Royal  School  of  Mines. 

Q.  30.  What  was  the  occasion  of  Messrs.  Sulman  & 
Picard  instructing  you  in  December,  1903,  and  Janu- 
ary, 1904,  in  the  use  of  oils  or  i^ttf/y  matter  for  flota- 
tion of  part  of  the  constituents  of  an  ore? 

A.  I  believe  it  was  simply  to  give  me  all  the  infor- 
mation they  had  on  oil  processes. 

Q.  31.  And  what  information  did  they  impart  to  you 
at  that  time? 

A.  As  far  as  I  remember,  it  was  an  alternative  to 
the  Cattermole  second  agitation,  and  consisted  in  the 
use  of  gas  or  air,  introduced  or  generated  in  the  pulp 
containing  the  agglomerations  or  imperfectly  granu- 
lated mineral,  for  the  purpose  of  bringing  this  up  to 
the  surface  as  a  scum. 

Q.  32.  Did  you  do  any  work  along  this  line  at  that 
time  ? 
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A.  Not  very  much.  I  do  not  remember  any  specific 
tests. 

Q.  33.  Do  you  remember  whether  Messrs.  Sulman  & 
Picard's  instructions  were  represented  to  you  as  ideas 
of  their  own,  or  of  others? 

A.    At  that  time  they  were  not  identified. 

Q.  34.  During  your  research  in  connection  with  the 
Cattermole  process  were  any  of  your  efforts  directed 
towards  improving  that  process? 

A.  Not  in  actually  improving  the  process,  but  in  im- 
proving the  application  of  it,  I  certainly  tried  some  ex- 
periments. 

Q.  35.  Will  you  describe  in  a  general  way  the  form 
of  apparatus  which  you  used  in  first  applying  the  Cat- 
termole process? 

A.  This  apparatus  consisted  of  an  ore-chute,  feed- 
ing into  a  series  of  four  gabbet  mixers,  followed  by  a 
spitzkasten  with  cylindrical  sides.  The  pulp,  after  be- 
ing agitated,  in  passing  through  these  four  gabbets, 
passed  into  the  spitzkasten,  where  the  separation  of 
gangue  slimes  from  the  remainder  was  effected.  The 
remainder  passed  into  two  succeeding  gabbet  mixers, 
running  at  lesser  speed  than  the  previous  four,  where 
the  granulation  was  perfected.  The  pulp  then  passed 
into  another  cylindrical  spitzkasten,  where  the  gangue 
was  washed  away  in  the  overflow,  and  the  granules  fell 
out  in  the  underflow. 

Q.  36.  About  what  time  was  it  that  you  entered  the 
employ  of  Messrs.  Sulman  &  Picard,  that  is,  what  year? 

A.    Towards  the  end  of  December,  1903. 
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Q.  27.  Did  you  find  this  apparatus  which  you  have 
described  in  answer  to  question  35,  constructed  and  in 
use  at  the  time  you  Vv^ere  engaged  by  Messrs.  Suhnan  & 
Picard,  in  December,  1903? 

A.    I  did. 

Q.  3S.  Were  there  baffles  in  the  first  set  of  four 
gabbets,  and  also  in  the  second  set  of  two  gabbets  re- 
ferred to  in  your  answer  to  question  35  ? 

A.  There  were  baffles  in  the  first  four  mixers,  but 
none  in  the  last  two,  that  is,  the  fifth  and  sixth  mixers. 

Q.  39.  When  did  you  first  learn  of  the  Froment 
process,  which  you  have  mentioned? 

A,    I  think  this  was  early  in  1904. 

Q,  40.  And  how  did  you  learn  of  the  Froment  proc- 
ess, that  is,  through  whom,  or  by  what  means? 

A.  There  were  three  pieces  of  apparatus  lying  about 
the  laboratory,  and  I  inquired  of  Mr.  Chapman  their 
use.  He  explained  that  these  were  for  carrying  into 
effect  the  Froment  process,  and  briefly  explained  the 
process. 

Q.  41.  Can  you  at  this  date  give  any  description  of 
this  apparatus  ? 

A.  The  first  piece  of  this  apparatus  consisted  of  a 
cylindrical  vessel,  with  a  small  hopper  attached  to  the 
side  of  the  vessel,  the  whole  capable  of  holding  ten 
litres  or  so  of  water.  The  vessel  contained  two  stirrers, 
consisting  of  short  horizontal  arms  carried  on  two  ellip- 
tical frames.  The  latter  could  be  rotated  in  opposite 
directions  by  means  of  gearing  ending  in  a  handle.  The 
second  piece   of   apparatus   consisted   of   a   cylindrical 
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vessel,  with  a  spout  carrying  at  the  bottom  a  double 
coiled  lead  pipe,  with  perforations.  A  rake  was  sus- 
pended in  this  vessel,  so  that  the  contents  could  be 
stirred.  The  third  piece  of  apparatus  consisted  of  a 
wooden  box  carrying  an  aluminynn  sieve  and  a  cam 
and  shaft  for  agitating  the  screen.  Pipes  in  this 
wooden  trough  allowed  the  contents  of  the  box  to  be 
drawn  off  at  difrerent  yjllaces. 

Q.  42.  What  sort  of  experiments  did  you  perform 
in  the  way  of  improving  the  application  of  the  Catter- 
mole  process  as  referred  to  by  you  in  answer  to  ques- 
tion 34? 

A.  These  were  chiefly  in  the  use  of  different  oils  in 
different  emulsifications.  That  is  all  I  remember  at 
present. 

Q.  43.  Were  the  quantities  of  oil  and  acid  to  be  used 
a  subject  of  interest  at  that  time? 

A.  I  do  not  remember  anything  being  said  about  the 
quantity  of  oil,  except  the  cjuantity  used  was  always 
adjusted  to  give  granulation. 

O.  44.  In  adjusting  the  oil  to  give  the  best  granula- 
tion, I  presume  you  experimented  with  different  quan- 
tities of  oil? 

A.  Yes,  there  may  have  been  different  quantities, 
but  whenever  the  granulation  became  imperfect  by 
reason  of  the  drop  in  the  quantity  of  oil,  the  oil  was 
naturally  increased. 

Q.  45.  Did  you  perform  any  experiments  in  connec- 
don  with  the  Froment  process? 

A.    Yes,  one  or  two,  I  remember. 
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Q.  46.  What  apparatus  did  you  use  in  performing 
these  experiments? 

A.    The  Froment  apparatus  already  described. 

Q.  47.  You  do  not  remember  performing  any  con- 
siderable number  of  experiments  with  this  apparatus? 

A.  No,  not  a  considerable  number,  the  results  in  the 
few  I  have  mentioned  being  hopeless. 

Q.  -48.  And  after  performing  these  experiments  was 
the  Froment  apparatus  put  aside  ? 

A.    It  was. 

Q.  49.    Do  you  remember  what  finally  became  of  it? 

A.  I  cannot  say  where  it  was  disposed.  It  is  cer- 
tainly not  in  the  possession  of  Minerals  Separation, 
Limited.  I  have  made  a  search  for  it  recently,  and 
have  not  found  any  part. 

Q.  50.     It  undoubtedly  has  been  scrapped? 

A.    Yes. 

Q.  51.  Have  you  any  recollection  at  all  as  to  how 
long  you  saw  this  apparatus  around  the  laboratory? 

A.  I  certainly  saw  it  in  the  beginning  of  1906,  but  I 
have  no  recollection  of  having  seen  it  since. 

Q.  52.  I  presume  you  do  not  know  by  whose  instruc- 
tions it  was  destroyed  or  otherwise  disposed  of? 

A.    No,  I  do  not  know. 

Q.  53.  Do  you  know  whether  anyone  else  experi- 
mented with  the  Froment  apparatus  besides  yourself? 

A.     I  never  saw  anybody  do  so. 

Q.  54.  You  would  probably  have  seen  them  if  they 
had  experimented  with  it,  would  you  not? 

A.     Certainly. 
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O.  55.  By  whose  instructions,  if  any  one's,  did  you 
experiment  with  the  Froment  apparatus? 

A.  These  probably  came  to  me  through  Mr.  Chap- 
man, from  Messrs.  Sulman  &  Picard. 

Q.  56.  You  do  not  remember  that  Messrs.  Sulman  & 
Picard  themselves  personally  gave  you  such  instruc- 
tions? 

A.  No,  my  memory  is  that  Mr.  Chapman  gave  me 
these  instructions. 

Q.  57.  Do  you  remember  whether  you  had  a  request 
or  instructions  from  anyone  to  terminate  your  experi- 
ments with  the  Froment  apparatus? 

A.  No,  I  remember  no  instructions  to  terminate 
this  work.  It  is  possible  that  it  was  interfered  with  by 
other  work. 

Q.  58.  And  it  is  quite  probable,  1  presume,  that  you 
exercised  your  own  judgment  in  the  matter  of  proceed- 
ing with  the  Froment  experiments? 

A.  No,  I  think  I  was  working  under  Mr.  Chapman's 
instructions. 

O.  59.  What  was  the  first  occasion  upon  which  you 
ever  saw  part  of  the  constituents  of  an  ore,  which,  in 
the  form  of  a  pulp,  had  been  oiled,  floating  upon  the 
surface  of  the  pulp? 

A.  I  cannot  state  the  first  occasion,  as  very  small 
percentages  of  mineral  frequently  floated  on  the  surface 
of  the  pulp  contained  in  the  spitzkasten  during  the  op- 
erations with  the  Cattermole  pr-ocess.  I  do  not  think 
this  proportion  of  mineral  ever  exceeded  5  per  cent,  of 
the  whole. 
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Q.  60.  With  what  kinds  of  oil  did  you  operate,  when 
applying  the  Cattermole  process? 

A.  Thick  residuums,  thinner  residuums,  or  thick 
residuums  thinned  with  lighting  oil,  oleic  acid,  and  tur- 
pentine.    That  is  all  I  remember. 

Q.  61.  The  residuums  you  refer  to  are  petroleum 
residuums,  I  presume? 

A.     Chiefly. 

Q.  62.  Are  there  any  other  residuums  that  you  recol- 
lect using? 

A.     Yes,  residuum  from  wood  tar  distillations. 

Q.  63.  What  was  the  first  occasion  upon  which  you 
ever  saw  an  oiled  concentrate  floating  upon  the  surface 
of  a  pulp  in  the  form  of  a  scum  or  froth? 

A.  I  do  not  understand  this  question.  Do  you 
mean  the  bulk  of  the  concentrate  floating  as  a  scum  or 
froth  ? 

^1  I  ilii  mil  iiiiili  r^^'ir^^  ^lii"  r["^""^'""  ^^^  y-"" 
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Q.  64.     I  mean  a  considerable  proportion  of  it. 

A.  With  the  exception  of  the  floating  flocks  already 
described,  I  saw  this  phenomenon  for  the  first  time 
whilst  carrying  out  a  series  of  experiments  at  the  in- 
structions of  Messrs.  Sulman,  Picard  and  Ballot  in  the 
early  part  of  March,  1905. 

Q.  65.     By  which  of  these  gentlemen  were  the  in- 
structions given  to  you? 
/   *:  By  Mr.  Sulman. 

Q.  66.  Can  you  state  the  nature  of  the  instruc- 
tions ? 
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A.  These  instructions  were  to  carry  out  a  series  of 
tests  on  the  factors  influencing  granulation. 

Q.  67.  And  while  performing  these  tests  did  you  ob- 
serve part  of  the  metalliferous  mineral  floating  as  a 
froth  or  scum? 

A,  As  far  as  I  remember,  in  the  bulk  of  these  ex- 
periments there  was  a  small  cjuantity  of  floating  min- 
eral. This  only  reached  appreciable  proportions  when 
the  reduction  of  oil  was  carried  down  to  very  small 
proportions. 

O.  68.  I  presume  the  quantity  of  floating  material 
increased  gradually  as  the  quantity  of  oil  was  reduced? 

A.  No,  my  impression  is  the  quantity  of  floating  ma- 
terial increased  rapidly  when  the  oil  was  reduced  be- 
low a  certain  point. 

Q.  69.  And  what  was  the  certain  point  at  which  the 
rapid  increase  took  place? 

A.    .62  per  cent,  of  the  oleic  acid  on  the  ore. 

Q.  70.  Is  this  report  which  you  have  referred  to  the 
/riginal  record  that  you  made  of  your  investigations, 
or  was  it  preceded  by  some  record  made  by  yourself 
personally,  and  not  typewritten? 

A.  This  is  the  original  record,  made  in  my  hand- 
writing. 

Q.  71.  Then  it  was  not  preceded  by  any  other  memo- 
randa on  the  subject? 

A.  It  was  preceded  by  no  written  report  or  memo- 
randa. The  facts  contained  in  this  report  had  been 
orally  reported  both  to  Messrs.  Sulman  and  Picard  and 
Mr.  Ballot. 
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Q.  72.  You  mean  that  prior  to  your  oral  report 
you  had  made  no  laboratory  memorandum  or  notation 
whatever  of  the  percentage  of  oil  and  of  the  result  se- 
cured ? 

A.  No,  I  do  not  mean  that.  I  used  to  keep  a  rough 
record  of  the  experiments,  which  never  left  my  posses- 
sion. 

Q.  7?>.  What  did  you  do  when  you  first  tried  your 
experiments  with  oil  and  reduced  in  quantity  to  .62  per 
cent,  on  the  ore;  I  mean,  did  you  immediately  make 
your  oral  report  that  you  had  referred  to  to  Messrs. 
Sulman,  Picard  and  Ballot? 

A.  I  called  in  Mr.  Ballot  to  see  one  of  these  experi- 
ments performed,  wherein  froth  was  produced,  but  I 
cannot  say  which  one  it  was.  I  may,  therefore,  have 
tried  a  further  reduction  of  oil  before  making  an  oral 
report  on  it. 

O.  74.  You  recognized  that  the  formation  of  this 
froth  was  not  conducive  to  the  granulation  desired  in 
the  Cattermole  processes,  of  course? 

A.  I  recognized  that  this  froth  was  different  from 
the  Cattermole  process,  and  could  not,  therefore,  be 
considered  either  detrimental  or  advantageous  to  gran- 
ulation. 

O.  75.  Did  you  call  in  Messrs.  Sulman,  Picard  and 
Ballot  immediately  or  very  soon  after  your  experiment 
with  the  oil  reduced  to  the  nieghborhood  of  .62  per 
cent? 

A.  I  cannot  state  the  interval  of  time  which  elapsed 
between  the  performance  of  this  experiment  and  the 
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calling  Mr.  Ballot.  It  is  possible  that  I  made  certain 
that  this  froth  production  was  not  accidental,  and  then 
called  Mr.  Ballot  to  see  it. 

O.  76.  Do  you  remember  whether  you  noticed  the 
appearance  of  the  tailings  when  the  froth  was  pro- 
duced, for  the  purpose  of  forming  an  idea  as  to  how 
complete  a  recovery  was  effected  by  the  froth? 

A.     I  feel  certain  I  should  do  so. 

O.  77.  And  from  the  conditions  of  the  tailings  I 
presume  you  noticed  that  the  recovery  was  quite  high? 

A.    I  did. 

Q.  78.  Did  you  before  calling  in  Messrs.  Sulman, 
Picard  and  Ballot  remove  any  of  the  froth  by  spooning 
or  skimming? 

A.  I  should  probably  have  removed  some  of  this 
froth  and  examined  it  to  judge  its  value. 

Q.  79.  What  apparatus  was  used  by  you  in  yoin*  ex- 
periments in  which  you  reduced  the  oil  to  the  neighbor- 
hood of  .62  per  cent.? 

A.    I  was  using  a  single  gabbet. 

Q.  80.  And  when  did  the  subject  first  come  up  of 
devising  other  apparatus  for  the  purpose  of  continuing 
the  investigation  along  the  same  lines? 

A.     T  do  not  remember  being  consulted  on  this  point. 

Q.  81.  What  was  the  first  apparatus  that  you  saw 
designed  especially  for  the  purpose  of  separating  the 
metalliferous  mineral  in  the  form  of  a  froth? 

A.  I  presume  you  mean  the  first  apparatus  for  car- 
rying out  this  process  in  a  continuous  manner.  This 
consisted  of  a  series  of  gabbet  mixers  for  the  agitation, 
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and  a  compound  spitzkasten,  such  as  is  described  in  the 
patent  in  suit,  for  the  separation. 

Q.  82.  How  did  this  apparatus,  referred  to  in  your 
last  answer,  compare  in  the  production  of  a  froth  with 
the  operation  of  the  apparatus  in  which  you  first  pro- 
duced a  froth? 

A.  The  production  was  equally  satisfactory.  The 
separation  of  the  froth,  however,  in  the  spitzkasten 
was  not  quite  so  complete  as  the  apparent  separation  in 
the  single  gabbet  on  stopping  the  cone. 

Q.  83.  I  do  not  quite  follow  the  distinction  you 
draw  between  the  production  of  the  froth  and  its  sep- 
aration.    Will  you  kindly  explain? 

A.  The  froth  is  produced  in  the  liquor  during  the 
agitation,  and  is  naturally  mixed  with  the  gangue 
The  formation  of  froth  is  not  evident  except  from  an 
indication  known  as  the  "clean-up."  This  can,  of 
course,  be  made  evident  by  stopping  the  agitation, 
when  the  froth  is  allowed  to  separate  from  the  gangue. 
The  operation  of  separation  I  refer  to  is  the  actual  act 
of  separating  the  froth  so  formed  from  the  remainder 
of  the  pulp. 

O.  84.  And  this  act  of  separation,  which  I  under- 
stand to  be  the  actual  stratifying  or  separating  of  the 
froth  and  gangue  into  separate  layers,  is  what  you  re- 
ferred to  as  not  being  so  satisfactory  in  the  spitzkasten 
of  the  continuous  machine  as  in  the  single  gabbet  with 
which  you  first  experimented? 

A.  I  did  not  refer  to  the  actual  stratifying,  but 
rather  to  the  separation  of  the  different  strata. 
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Q.  85.  And  it  was  this  separation  of  the  different 
strata  that  was  not  quite  so  complete  in  the  continuous 
apparatus  as  with  the  single  gabbett  with  which  you 
first  experimented? 

A.    That  is  the  meaning  I  intended  to  convey. 

Q.  86.  What  took  place  in  the  spitzkasten  of  the 
continuous  machine? 

A.  The  pulp  on  reaching  the  water  surface  separat- 
ed into  a  layer  of  froth  which  floated  away  over  the 
discharge  end  of  the  spitzkasten.  Owing  to  the  fact 
that  as  the  spitzkasten  increased  in  width  as  it  in- 
creased in  length,  a  certain  amount  of  expansion  of 
the  froth  took  place,  which  allowed  some  of  the  mineral 
contents  to  fall  out.  This  obviously  increased  the  min- 
eral in  the  tailings.  The  tailings  sank  through  the 
water  and  were  drawn  off  at  the  points  of  the  spitz- 
kasten. 

Q.  87.  After  this  first  continuous  apparatus  was 
built  and  operated,  was  another  apparatus  designed 
for  continuous  operation  constructed? 

A.  I  believe  so.  I  left  England  for  South  America 
in  the  spring  of  1906,  and  as  far  as  I  remember  this 
apparatus  was  in  use  when  I  left.  When  I  returned, 
about  a  year  later,  a  dift'erent  type  of  spitzkasten  was 
in  use. 

Q.  88.  In  the  first  continuous-operation  apparatus 
was  the  pulp  discharged  from  the  agitator  through  a 
pipe  upon  a  shallow  trough  or  apron,  over  which  it 
flowed  to  the  spitzkasten? 

A.     It  was. 
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Q.  89.  Was  this  same  arrangement  present  in  the 
apparatus  which  you  saw  upon  your  return  from  South 
America? 

A.  So  far  as  I  remember,  there  was  a  launder  also 
in  that  apparatus,  carrying  the  pulp  to  the  spitzkasten, 
which  were  rectangular  or  square,  instead  of  increas- 
ing in  width  with  length. 

O.  90.  Do  you  remember  any  difference  in  the  pro- 
portions of  the  apron  or  launder  in  the  first  continuous- 
operation  apparatus  and  the  proportions  of  the  launder 
in  the  apparatus  which  you  saw  on  your  return  from 
South  America? 

A.  I  have  only  an  imperfect  recollection  of  this 
plant.  I  saw  it  in  operation  on  my  return  from  South 
America,  I  believe  previous  to  taking  a  short  holiday, 
and  I  am  under  the  impression  that  this  plant  was  dis- 
mantled before  I  saw  it  on  a  second  occasion. 

Q.  91.  After  you  had  performed  your  experiments 
with  the  quantity  of  oil  reduced  to  the  neighborhood  of 
.62  per  cent,  on  the  ore,  and  had  noticed  from  the  ap- 
pearance of  the  tailings  that  the  recovery  in  the  froth 
was  quite  high,  did  it  occur  to  you  that  a  process  of 
concentration  might  be  carried  out  by  separating  this 
froth  ? 

A.    I  was  certain  of  it. 

Q.  92.  And  did  Messrs.  Sulman,  Picard  and  Ballot 
agree  with  you  in  that? 

A.  Undoubtedly.  I  remember  Mr.  Ballot  was  par- 
ticularly enthusiastic. 

Adjourned    to    Monday,    the    19th    of    August, 
1912,  at  10:30  a.  m.,  at  the  same  place.  ^ 
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London,  August  19th,  1912.      % 

Met  pursuant  to  adjournment.     Present,  coun- 
sel as  before. 

Direct  examination  of  Arthur  Howard  Higgins 
continued : 

Q.  93.  In  operating  the  Cattermole  process,  did  you 
employ  the  two-stage  agitation  both  when  the  oil  was 
directly  added  and  when  the  oil  was  formed  by  the  ac- 
tion of  a  mineral-acid  upon  soap,  that  is,  formed  in 
situ? 

A.    Yes. 

Q.  94.  About  what  length  of  time  did  each  stage  of 
the  Cattermole  agitation  occupy? 

A.  The  time  varied  as  the  state  of  crushing  of  the 
ore.  In  the  plant  already  described,  the  first  agitation, 
that  is,  the  agitation  given  in  the  first  four  mixers,  was 
supposed  to  occupy  five  to  eight  minutes,  whilst  the  sec- 
ond agitation  in  the  last  two  mixers,  three  or  four  min- 
utes. 

O.  95.  Was  the  instruction  given  you  regarding  the 
Froment  process,  and  your  trials  of  that  process  in  the 
Froment  apparatus,  among  the  first  things  which  oc- 
curred after  your  engagement  by  Messrs.  Sulman  & 
Picard  upon  the  work  of  Minerals  Separation,  Ltd., 
late  in  December,  1903? 

A.  The  instructions  in  the  method  of  operating  the 
Froment  process,  I  think  I  had  early  in  1904.  The 
tests  I  referred  to  were  certainly  in  1904,  and,  as  far 
as  I  remember,  a  little  later  than  the  instructions. 
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Q.  96.  Is  there  any  memorandum  which  you  made 
and  can  refer  to  for  the  purpose  of  fixing  the  date 
when  you  made  the  tests  with  the  Frornent  apparatus? 

A.     I  fix  these  by  the  date  of  an  incident. 

Q.  97.  My  question  was  directed  more  particularly 
to  ascertaining  whether  you  can  fix  more  definitely  the 
date  of  your  tests  of  the  Froment  apparatus? 

A.  I  am  confident  that  I  had  been  instructed  in  the 
principles  of  the  Froment  process  before  the  Minerals 
Separation  laboratory  was  removed  from  Messrs.  Sul- 
man  &  Picard's,  at  44  London  Wall,  to  Aldermanbury 
avenue,  whilst  the  tests  I  referred  to  were,  in  my  recol- 
lection, carried  out  in  the  latter  place. 

Q.  98.  I  notice  that  the  occupancy  of  the  Alderman- 
bury avenue  laboratory  extended  over  a  period  of 
about  a  year,  between  the  spring  of  1904  and  June, 
1905.  Can  you  not  by  some  means  fix  the  date  of  your 
tests  of  the  Froment  apparatus  more  definitely  than 
simply  as  having  taken  place  during  the  occupancy  of 
the  Aldermanbury  avenue  laboratory? 

A.  As  far  as  I  remember,  these  tests  were  done  in 
May  or  June,  1904. 

Q.  99.  Do  you  remember  having  made  any  formal 
or  written  report  that  would  show  the  precise  date 
when  you  tested  the  Froment  process  in  the  Froment 
apparatus  ? 

A.  No.  At  that  time  a  good  many  failures  were 
only  reported  orally. 

Q.  100.  Do  you  remember  when  you  first  learned 
that  the  Froment  process  was  patented? 
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A.  I  think  in  1904,  previous  to  the  removal  of  the 
laboratory. 

Q.  101.  What  kind  of  ore  did  you  use  in  testing  the 
Froment  apparatus? 

A.  Copper  ore  containing  gold  and  carrying  prob- 
ably 10  per  cent,  of  soluble  carbonates. 

Q.  102.  That  is,  the  soluble  carbonates  occurred  nat- 
urally in  this  ore? 

A.     Yes. 

Q.  103.  Where  did  this  ore  come  from,  that  is,  what 
mine  or  locality? 

A.  It  is  known  as  Nagyag.  It  came  from  either 
Austria  or  Hungary.     Hungary,  I  believe. 

Q.  104.  Did  you  try  any  other  ore  by  the  Froment 
process  in  the  Froment  apparatus? 

A.     I  do  not  remember  any. 

O.  105.  Did  you  try  the  Froment  process,  using 
any  other  apparatus  than  that  sent  to  Minerals  Separ- 
ation by  Mr.  Froment? 

A.  Yes.  I  made  experiments  in  test  tubes,  and  in 
the  gabbett. 

Q.  106.  What  kind  of  oil  did  you  use  in  operating 
the  Froment  process? 

A.  I  think  I  tried  the  same  oils  as  we  used  for  the 
Cattermole  process, 

Q.  107.  The  same  oils  as  are  referred  to  by  you  in 
answer  to  question  60? 

A.     Yes. 

Q.  108.  Is  lighting  oil  practically  the  same  as  what 
is  often  termed  "kerosene"? 
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A.     Yes. 

Q.  109.  In  your  report,  which  has  been  marked  for 
identification  as  "Higgins'  Report,  March  16,  1905," 
you  state  that  a  diminution  of  the  percentage  of  oil 
when  that  oil  is  either  paraffine  or  Balkhany  crude  oil 
does  not  cause  a  similar  frothing  to  the  oleic  acid.  Have 
you  since  found  it  possible  to  use  other  oils  than  oleic 
acid  with  the  result  of  producing  a  froth? 

A.    Yes. 

Q.  110.    What  other  oils? 

A.  I  have  obtained  satisfactory  results  by  the  use 
of  petrol,  certain  portions  of  the  distillate  of  crude 
petroleum,  such  as  cosmos  oil,  vegetable  oils,  such  as 
palm  oil,  cottonseed  oil,  linseed  oil,  and  animal  oils, 
such  as  lard  oil,  and  oil  squeezed  from  beef  fat. 

Q.  11.  Have  you  been  successful  in  the  use  of  euca- 
lyptus oil? 

A.    Yes. 

Q.  112.  Is  the  petrol  to  which  you  refer  the  distilla- 
tion product  of  petroleum,  sometimes  known  as  "gaso- 
lene"? 

A.  The  petrol  I  refer  to  is  one  of  the  lightest  con- 
stituents of  crude  petroleum.  I  do  not  know  whether 
gasolene  is  the  same  material. 

Q.  113.  The  petrol  you  refer  to  is  the  distillation 
product  commonly  used  in  internal  combustion  engines, 
such  as  automobile  engines,  is  it  not  ? 

A.    Yes,  it  is  known  as  .680  spirit. 

Q.  114.  Is  the  "paraffine"  referred  to  in  Higgins' 
Report,  March  16,  1905,  the  same  as  lighting  oil  or 
kerosene  ? 
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A.    Yes. 

Q.  115.  In  using  these  different  oils  in  the  opera- 
tions set  forth  in  the  patent  in  suit,  do  you  find  it 
necessary  in  treating  the  same  ore  to  use  different 
quantities  of  these  oily  substances? 

A.  Referred  to  the  same  ore,  the  quantity  used  is 
generally  the  same,  but  referred  to  different  ores,  the 
quantity  may  be  different. 

O.  116.  Do  you  mean  that  in  treating  the  same  ore 
you  use  the  same  quantities  of  all  of  the  different  oils 
referred  to? 

A.  I  mean  the  same  results  can  be  obtained  by  the 
use  of  the  same  quantity,  but  commercial  consideration 
frequently  causes  one  oil  to  be  used  in  less  quantity 
than  another. 

Q.I  17.  Can  you  state  what  the  smallest  quantity  is 
of  eucalyptus  oil  that  will  produce  a  froth,  operating 
upon,  say,  some  one  of  the  Broken  Hill  ores  with  which 
you  have  experimented? 

A.  The  smallest  quantity  of  eucalyptus  which  I  have 
found  in  my  experiments  on  Broken  Hill  ore  to  give  a 
satisfactory  concentration  as  a  froth,  is  half  a  pound 
to  the  ton  of  ore. 

Q.  118.  Would  you  obtain  equally  good  results  on 
that  same  ore  using  one-half  pound  of  Cosmos  oil? 

A.  Speaking  from  memory,  I  believe  the  results  on 
Cosmos  oil  may  have  been  a  little  lov/er  when  such  a 
quantity  of  oil  was  used.  < 

O.  119.  Will  Cosmos  oil  in  any  quantity  give  as 
good  a  recovery  as  eucalyptus  oil  ? 
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A.    Yes,  I  think  so. 

Q.  120.  You  would  have  to  use  more  of  the  Cos- 
mos oil  than  eucalyptus  oil? 

A.  I  am  not  certain  that  I  should  do  so.  I  have  not 
made  comparative  experiments  with  these  two  oils,  and 
it  is  possible  that  the  same  results  might  be  obtained  in 
different  periods  of  time  for  the  agitation. 

Q.  121.  What  is  Cosmos  oil,  that  is,  what  is  its 
origin,  and  what  is  it  used  for? 

A.  It  is  a  petroleum  distillate,  sold  for  lubricating 
purposes. 

Q.  122.     Is  it  what  is  sometimes  called  cylinder  oil? 

A.  I  do  not  know.  I  think  it  is  more  in  the  nature 
of  a  valve  oil. 

Q.  123.  Is  the  Cosmos  oil  the  Standard  Oil  Com- 
pany's Cosmos  oil? 

A.  Yes,  the  samples  were  obtained  from  their  Lon- 
don firm.  The  Anglo-American  Oil  Coriipany. 

Q.  124.  Of  what  oil  can  you  use  the  smallest  quan- 
tity in  carrying  out  the  operations  of  the  patent  in  suit, 
and  of  what  oil  is  it  necessary  to  use  the  largest  quan- 
tity, in  your  experience? 

A.  Generally,  I  should  expect  the  least  quantity  of 
oil  to  be  one  of  the  thinnest  of  oils,  and  the  biggest 
quantity  a  thick  oil,  that  is,  referring  to  the  same  time 
for  the  agitation. 

Q.  125.  Referring  to  the  continuous-operation  ap- 
paratus which  you  saw  upon  your  return  from  South 
America,  do  you  remember  seeing  any  later  continu- 
ous-operation apparatus  constructed  and  operated  after 
that  one,  that  is,  in  London,  I  mean? 
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A.    Yes.  ' 

Q.  126.  In  what  laboratory  was  the  apparatus  which 
you  saw  on  your  return  from  South  America;  that  is, 
where  was  the  laboratory  located? 

A.     In  Charlotte  street.  ,? 

O.  127.     Do  you  know  why  this  particular  apparatus  ' 
was  dismantled  before  you  saw  it  a  second  time? 

A.  No,  that  was  determined  by  Mr.  Theodore  J. 
Hoover.  ^ 

Q.  128.     Where  and  when  did  you  see  the  next  con-  ' 
tinuous-operation  apparatus  ? 

A.     In  the  same  building  at  a  later  date.     I  am  not 
certain  as  to  the  date  w^hen  this  apparatus  was  actually 
installed,  but  I  remember  it  was  in  running  condition  ^^ 
when  I  left  for  Australia  in  August,  1908. 

O.  129.  In  what  respect  was  this  apparatus  differ- 
ent from  the  one  you  saw  on  your  return  from  South 
America  ? 

A.    Chiefly  in  size. 

O.  130.  Do  you  know  whether  the  Nagyag  ore  is 
now  being  treated  by  a  flotation  process? 

A.    I  do  not. 

Q.  131.  You  do  not  know  that  it  is  being  so  treated, 
or  that  it  is  not  being  so  treated? 

A.    I  do  not  know  that  it  is  being  treated.  ,1 

O.  132.  Did  you  ever  experiment  with  flotation  of 
the  Nagyag  ores  other  than  in  connection  with  the 
Froment  process?  _ 

A.     I  do  not  remember  havmg  done  so. 

Q.  133.     H?tve  you  any  personal  knowledge  of  Min- 
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erals  Separation  ever  having  successfully  treated  the 
Nagyag  ores  by  the  operations  set  forth  in  the  patent 
in  suit? 

A.  I  have  no  personal  knowledge  of  such  opera- 
tions. 

Q.  134.  Did  the  apparatus  constructed  after  the 
one  you  saw  on  your  return  from  South  America  dif- 
fer from  the  preceding  one  in  any  other  respects  than 
size? 

A.  My  recollection  of  the  apparatus  in  use  when  I 
returned  from  South  America  is  somewhat  scanty,  and 
I  am  therefore  unable  to  compare  it  in  detail  with  the 
later  apparatus  mentioned. 

Q.  135.  Can  you  describe  the  later  apparatus,  and 
if  so,  will  you? 

A.  The  apparatus  consisted  of  a  hopper  to  feed  ore 
into  a  series  of  mixers,  consisting  of  boxes  about  14  or 
15  inches  square,  and  about  3  feet  deep.  There  were,  I 
believe,  seven  of  these.  Water,  oil,  acid  and  steam 
could  be  fed  into  any  one  desired,  and  arrangements 
were  made  for  drawing  off  the  pulp  from  any  one  of 
them.  The  separating  apparatus  consisted  of  four 
spitzkasten,  square  in  section,  having  an  apron  or 
launder,  such  as  is  shown  in  the  patent  in  suit.  There 
were  filters  and  settling  tanks  for  the  concentrates  and 
tailings,  with  pumps  and  pipes  for  the  return  of  the 
liquor  to  a  head  tank. 

Q.  136.  What  kind  of  apparatus  did  you  see  in 
Australia  for  carrying  out  flotation  operations? 

A.    A  series  of  mixers  for  the  agitation,  six  in  num- 
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ber,  of  which  five  were  in  general  use.  The  ore  was 
fed  into  these  mixers  from  a  hopper,  in  which  water 
was  added.  Sulphuric  acid  and  steam  were  fed  into 
the  first  agitator  box.  Oleic  acid  was  fed  into  the  sec- 
ond box,  and  the  agitation  continued  in  these  boxes  un- 
til No.  5  was  reached,  where  additional  acid  could  be 
added  if  desired,  before  the  discharge  of  the  pulp  into 
a  launder.  The  launder  delivered  the  pulp  into  a  spitz- 
kasten,  where  a  considerable  amount  of  thick  froth  was 
removed  as  an  overflow,  the  remainder  passing  out  as 
the  underflow  into  a  second  launder,  which  carried  the 
material  to  a  second  spitzkasten.  Here  more  froth  was 
removed  as  an  overflow,  and  the  tailings,  or  underflow, 
discharged  into  a  launder  carrying  them  to  a  third 
spitzkasten.  There  were  two  sections  so  described. 
The  underflow  from  the  third  spitzkasten  of  both  sec- 
tions ran  into  a  common  sump,  from  vv^hich  they  were 
taken  by  an  elevator  to  a  fourth  spitzkasten,  from 
which  the  final  froth  was  taken,  the  tailings  passing  to 
settling  tanks.  The  combined  concentrate  ran  into  a 
settler,  consisting  of  a  large  hopper,  over  which  sprays 
of  Vv'ater  were  adjusted.  These  sprays  of  water  caused 
the  bulk  of  the  froth  to  break  up  and  so  discharge  the 
bulk  of  its  contents.  These  were  removed  at  the  bot- 
tom of  the  hopper.  The  overflow,  carrying  some  min- 
eral and  a  good  deal  of  gangue  slime,  passed  at  one 
time  into  a  special  sump,  where  a  good  deal  of  impure 
concentrate  was  collected.  This  impure  concentrate 
was  fed  back  to  the  plant  at  intervals.  The  liquor, 
after  passing  through  this  special  sump,  still  contained 
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some  mineral  and  gang^ue  slime,  and  passed  to  the  pump 
sump,  from  which  it  was  returned  to  the  hopper,  previ- 
ously mentioned,  in  which  w^ater  was  added  to  the  feed. 

O.  137.  What  ore  were  you  using  when  you  made 
your  experiments  for  the  purpose  of  ascertaining  the 
effect  of  varying  the  quantity  of  oil  upon  granulation? 

A.  Broken  Hill  crude  ore,  obtained,  as  far  as  I 
know,  from  the  Central  mine. 

Q.  138.  What  is  the  nature  of  your  present  duties 
for  Minerals  Separation,  Limited? 

A.     Testing,   or   supervising   testing,   operations   on 
samples  of  ores,  to  find  the  applicability  of  the  different 
Minerals   Separation   processes   to   them;   also   experi- 
mental work  in  improving  processes. 
Direct  examination  closed. 

Cr OSS-Examination  by  Mr.  Williams. 

X-Q.  139.  In  O.  66  you  were  asked  as  to  the  nature 
of  instructions  received  by  you,  and  in  your  answ^er  to 
Q.  67  you  speak  of  the  reduction  of  oil  being  carried 
down  to  a  very  small  proportion,  and  in  O.  137  this 
work,  I  take  it,  was  referred  lo  as  experiments  for  as- 
certaining the  effect  of  varying  the  quantity  of  oil  upon 
granulation.  Please  state  as  accurately  as  you  can 
what  were  these  instructions,  so  far  as  they  related  to 
the  quantity  of  oil. 

A.  As  far  as  I  remember,  the  instructions  v/ere  to 
start  with  large  quantities  of  oil,  say  the  upper  limit  of 
Cattermole's  specified  quantity,  and  reduce  this  as  far 
as  possible.  In  other  words,  to  find  the  lowest  limit  at 
which  any  result  could  be  obtained  by  the  use  of  oil. 
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X-Q.  140.  And  how  far,  in  fact,  did  you,  in  carrying 
out  these  instructions,  reduce  the  quantity  of  oil? 

A.  0.1  per  cent,  is  the  lowest  quantity  of  oil  I  re- 
ported as  having  used,  although  the  absolute  vanishing 
point,  where  no  oil  was  used  at  all,  was  tested. 

X-0.  141.  You  have  referred  to  some  floating  ma- 
terial appearing  at  times  in  your  work  on  the  Catter- 
mole  process  prior  to  March,  1905.  Was  this  deemed 
an  advantage  or  a  disadvantage  in  that  process? 

A.  It  was  deemed  such  a  disadvantage  that  I  ar- 
ranged a  piece  of  apparatus  on  the  plant,  which  I  called 
an  "air-trap,"  to  separate  these  floating  flocks  from  the 
pulp  before  entering  the  spitzkasten.  The  flocks  so 
separated  VvCre  passed  to  the  fifth  mixer,  where  they 
were  destroyed. 

X-Q.  142.  Your  answer  to  O.  60  is  not  quite  clear  to 
me  in  its  reference  to  oleic  acid.  Please  explain  a  little 
more  fully  what  use  was  made  of  oleic  acid  in  the  Cat- 
termole  process. 

A.  Oleic  acid  was  used  as  soap,  that  is,  its  sodium 
or  potassium  salts,  in  forming  the  emulsions  used  in 
the  Cattermole  process;  also  as  an  oil  emulsified  with 
soap,  and  later  as  a  solution  of  soap.  In  addition,  it 
was  also  used  as  oleic  acid  itself,  without  emulsification 
or  solution  as  soap. 

X-Q.  143.  In  your  Report  of  March  2,  1905,  in  the 
first  paragraph  thereof,  you  speak  of  other  conditions 
which  suggested  to  you  their  importance  in  altering 
the  time  of  granulation.  What,  if  you  remember,  were 
these  other  conditions? 
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A.  I  believe  one  of  these  conditions  referred  to  the 
relation  between  the  size  of  the  cone,  and  the  mixer  or 
jar  forming  the  gabbett.  I  think  the  others  were  of 
little  importance,  as  far  as  I  remember.  One  was  the 
use  of  insoluble  soaps  in  granulation. 

X-Q.  144.  About  what  was  the  mineral-content,  that 
is,  the  metalliferous  mineral-content,  of  the  Broken 
Hill  ore  which  you  were  using^these  tests  wherein 
froth  production  first  appeared? 

A.  The  mineral  content  formed  roughly  50  per  cent, 
of  the  ore. 

X-Q.  145.  After  the  froth  had  been  produced  in  the 
single  gabbett,  what  was  done  to  remove  it  or  separate 
it? 

A.  Mr.  Ballot  desired  to  know  the  weight  of  the 
froth  and  requested  me  to  remove  it  by  introducing  a 
long-stemmed  funnel  and  by  pouring  water  down  the 
funnel,  causing  the  froth  to  overflow  the  top  of  the 
gabbett  into  a  basin  placed  beneath.  Experiments 
were  also  made  in  scooping  this  out  w'ith  a  spoon,  and 
later  the  pulp  was  discharged  onto  a  spitzkasten.  At 
an  early  date  Mr.  Sulman  brought  an  apparatus  that 
he  had  had  constructed,  consisting  of  a  septum  passing 
through  the  vessel,  which  could  be  drawn  through 
when  the  froth  had  been  formed,  and  thus  remove  the 
froth  bodily. 

X-Q.  146.  In  your  answer  to  Q.  17  you  refer  to  cer- 
tain bases.  What  minerals  were  you  referring  to  in 
that  answer? 

A.  Calcium,  manganese  and  iron  are  members  of  an 
isomorphous  group  of  minerals, anyone  of  which  can  re- 
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place  in  any  quantity  any  of  the  others.  I  was  refer- 
ring to  such  minerals  as  would  be  commonly  called 
"calcite,"  but  which  contain  iron  or  manganese,  so 
replacing  the  calcium  in  small  quantities.  These  might 
be  termed  ferriferous  or  manganiferous  calcite. 

Cross-examination  closed. 

Deposition  closed. 

London,  August  22nd,    1912. 

Met  pursuant  to  adjournment.  Present,  counsel 
as  before. 

The  Commissioner  notes  that  the  letters  or  re- 
ports of  Sulman  &  Picard  to  John  Ballot,  dated 
July  14,  1903;  July  27,  1903,  and  August  11,  1903, 
were  produced  upon  request  of  counsel  for  defend- 
ant, and  submitted  to  him  for  examination,  and 
returned  by  him. 

The  Commissioner  also  notes  that  all  of  the 
documents  marked  for  identification  were  handed 
to  defendant  and  his  counsel  for  examination,  and 
copies  thereof  supplied,  as  requested. 

The  defendant  closes  his  case. 
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Defendant's  Exhibit  Extract  from  "Treatise  on  Chem- 
istry Applied  to  the  Manufacture  of  Soap  and 
Candles." 


Flotant  Soaps. 

Under  this  title  are  designated  those  soaps  which, 
when  in  a  state  of  paste,  are  batted  or  inflated  with  air, 
by  which  means  its  buoyancy  becomes  such,  that  the  soap 
floats  in  the  water.  It  is  a  favorite  soap,  not  only  on 
account  of  whiteness  and  mildness,  but  the  facility  with 
which  it  gives  a  lather.  These  soaps  are  colored  and 
perfumed  exactly  as  are  the  toilet  soaps  generally.  It 
must  be  remarked,  however,  that  the  olive,  palm,  an<l 
sweet  almond  oil  soaps  are  the  only  ones  that  can  be  con- 
verted into  flotant  soaps,  it  being  impossible  to  inflate 
those  soaps  made  of  suet  or  lard.  They  are  prepared 
from  either  of  the  preceding  soaps,  by  cutting  it  into 
thin  shavings  and  melting  over  a  water-bath,  witli  tv/elve 
pounds  of  water  to  every  fifty  pounds  of  soap.  Wlion 
the  mass  is  in  perfect  fusion,  it  is  agitated  with  a  twirling 
fan  (Figs.  54,  55),  until  it  froths  and  foams  "to  the  top 
of  the  vessel. 


Kg.  54. 


Fig.  55. 


Fig.  54  represents  the  twirling  fan  detached  from  the 
water  bath;  it  is  made  to  revolve  on  a  pivot,  and  to  be 
taken  on  or  off  at  will.  After  the  perfume  has  been 
added,  the  contents  are  emptied  out  into  cooling  frames 
or  moulds. 
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Defendant's  Exhibit  Certified  Copy  of  File-Wrap- 
per and  Contents  of  Cattermole,  Sulman  ^ 
HirKpatricK-Picard  Patent  No.  788,247. 


UNITED  STATES  OF  AMERICA. 

DEPARTMENT  OF  THE  INTERIOR, 
UNITED  STATES   PATENT  OFFICE. 

To  all  to  zvhoin  these  presents  shall  come,  Greeting: 

This  is  to  certify  that  the  annexed  is  a  true  copy 
from  the  Records  of  this  Office  of  the  File  Wrapper 
and  Contents,  in  the  matter  of  the  Letters  Patent  of 
Arthur  Edward  Cattermole,  Henry  Livingstone  Sul- 
man,  and  Hugh  FitzaHs  Kirkpatrick-Picard,  Number 
788,247,  granted  April  25,  1905,  for  Improvement  in 
Ore  Concentration. 

In  TESTIMONY  WHEREOF  I  havc  hcrcuuto  set  my 
hand  and  caused  the  seal  of  the  Patent  Office 
to  be  affixed  at  the  City  of  Washington,  this 
[seal.]  31st  day  of  January,  in  the  year  of  our  Lord 
one  thousand  nine  hundred  and  twelve  and  of 
the  Independence  of  the  United  States  of 
America  the  one  hundred  and  thirty-sixth. 

F.  A.  Tenant 
Assistant  Commissioner  of  Patents. 


1824      Minerals  Separation,  /.united,  et  aL,  vs. 

Defendant's  Exhibit. 

2-437. 

Case  A 

Number  (Series  of  1900).  Div'n.  XXV. 

Div.  25 
200,649  1904         (Ex'r's  Book).  8-134 

Patent  No.  788247 
Name  Arthur  Edward  Cattermole,  Henry  Livingstone 

Suhnan  and  Hugh  FitzaHs  Kirkpatrick-Picard. 
of  London 
County  of 
England 
Invention    Ore  Concentration 

Original.  Renewed. 

Petition  Mch  29,  1904  ,  190 
Affidavit  "  ",  1904  ,  190 
Specification  "  ",  1904  ,  190 
Drawing  not  required  ,  190  ,  190 
Model  or  Specimen  not  re- 
quired '  , 190  ,  190 
First  Fee  Cash, $15.  Mch  29,  1904  .  190 
1  "  "  Cert.  ,190  ,190 
Appl.  filed  complete       Mar.  29,  1904  ,  190 
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^Examined  Lewis  B.  Wynne  Feb'y  3d,  1905  ,  190 

^Countersigned  J  W  Babson  ,  190 

^  For  Commissioner.    For  Commissioner. 

'^Notice  of  Allowance  Feb.  6,  1905  ,  190 

.2  Final  Fee  Cash  $20.  Apr.  5,  1905  ,  190 

:>'    "         "  Cert.  ,  190  ,  190 

^Patented  April  25,  1905 

Associate  Attorney  Attorney  Knight  Bros. 

2  City 

Name  Serial  Number 

Patent  No.  Date  of  Patent 
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Joint. 

$15.'"  Received  Serial  No.  200,649  Paper  No.  j^ 

S.  Mar  29  1904  ApplicatioxX. 

Chief  Clerk.  U.  S.  Patent  Office 

Petition. 

To  THE  Commissioner  of  Patents. 

Your  Petitioners  Arthur  Edward  Cattermole, 
Henry  Livingstone  Sulman  and  Hugh  Fitzalis 
Kirkpatrick-Picard,  subject  of  the  King  of  England, 
and  residents  of  London  in  England  whose  Post  Office 
addresses  are  respectively  10,  Woodland  Rise,  High- 
gate,  London,  England,  and  44,  London  Wall,  in  the 
City  of  London,  England  pray  that  Letters  patent  may 
be  granted  to  them,  as  joint  inventors,  for  the  "Im- 
•/04  provements  in  or  Relating  to  Ore  Concentration"  set 
forth  in  the  annexed  Specification,  and  they  hereby  ap- 
point Knight  Bros,  of  Washington,  D.  C,  a  firm  con- 
sisting of  Hervey  S.  Knight  and  Harry  A.  Knight  their 
Attorneys  with  full  power  of  substitution  and  revoca- 
tion, to  prosecute  this  application,  to  make  alterations 
and  amendments  therein,  to  receive  the  Patent,  and  to 
transact  all  business  in  the  Patent  Office  connected 
therewith. 

Signed  at  London  England  this  16th  day  of  March 
1904 

Full  names  of  Inventors 

Arthur   Edward   Cattermole  . 
Henry   Livingstone   Sulman 
Hugh  Fitzalis  Kirkpatrick-Picard 
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To  all  whom  it  may  concern : 

Be  it  known  that  we  Arthur  Edward  Cattermole, 
Henry  Livingston  Sulman  and  Hugh  Fitzalis 
Kirkpatrick-Picard,  subjects  of  the  King  of  Eng- 
land, residing  at  London,  England,  have  invented  cer- 
Auff.  9/04  tain  new  and  useful  "Improvements  in  or"  Relatmg  to" 
Ore  Concentration"  of  which  the  following  is  a  speci- 
fication : — 

Our  process  has  for  its  object  the  separation  of  min- 
erals from  the  siliceous  or  earthy  matters  of  ores  by 
means  of  soaps  or  similar  compounds,  and  is  depend- 
ent upon  the  superior  physical  attraction  exhibited  by 
minerals  for  fatty  or  resin  acids,  or  for  certain  other 
aromatic  derivatives  (such  as  cresols,  phenols,  etc.) 
which  form  soluble  salts  or  compounds  with  alkaline 
hydrates,  as  compared  with  earthy  or  siliceous  sub- 
stances. 
9/04*^}  In  general  the  soluble  compounds  we  employ  are  typi- 
fied by  ordinary  soaps,  from  which  the  fatty  or  resin 
acids  are  liberated  by  the  addition  of  a  suitable  min- 
eral acid,  and  which  fatty  or  resin  acids  are  again  ren- 
dered completely  soluble  by  the  addition  of  an  equiva- 
lent of  caustic  alkali. 

In  carrying  out  our  invention  the  suitably  crushed 
ore  is  suspended  in  water,  and  to  the  mixture  an  addi- 
tion of  a  small  quantity  of  soap  solution  is  made.  A 
small  amount  of  mineral  acid  is  then  added,  which  de- 
composes the  soluble  soap  or  other  similar  compound 
by  uniting  with  the  alkaline  base  thereof,  thus  liberat- 
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ing  in  a  state  of  chemical  sub-division  the  fatty  or  resin 
acid  or  other  compound  such  as  cresol,  etc.,  in  intimate 
contact  with  the  suspended  ore  particles.  It  is  found 
that  the  liberated  acids,  etc.,  which  may  even  be  solid 
under  ordinary  conditions,  are  precipitated  and  adhere 
to  the  sulphuretted  minerals,  or  to  sulphur,  graphite,  or 
free  metals  present  in  the  ore,  leaving  the  gangue  or 
earthy  particles  preferentially  wetted  by  water,  and 
free  from  adhesions  of  fatty  acid  and  the  like. 

The  fatty  acid  and  the  like  used  for  the  purpose  of 
adhering  to  the  mineral  particles  is  thus  produced  in 
situ  throughout  the  suspended  ore  mass  in  the  most  in- 
timate contact  or  admixture  therewith. 

The  mineral  particles  now  attached  to,  or  more  or 
less  coated  or  enclosed  by,  films  of  fatty  or  resin  acids 
and  the  like,  are  capable  of  being  separated  from  the 
gangue  or  earthy  particles  by  various  methods  depend- 
ent upon  this  altered  physical  condition. 

For  example,  the  coated  mineral  particles  may  be  re- 
moved by  generating  gaseous  bubbles  in  the  mixture 
which  preferentially  attach  themselves  to  the  fatty  or 
similar  acid-coated  particles  and  raise  them  to  the  sur- 
face of  the  pulp,  whence  they  may  be  removed  by  skim- 
ming or  the  like.  If  the  ore  contain  a  carbonate,  any 
small  excess  of  the  acid  used  to  decompose  the  soap  or 
similar  alkaline  compound  will  also  liberate  bubbles  of 
carbonic  acid,  which  will  attach  themselves  to  the  fatty 
acid  coated  mineral  particles,  and  float  them  to  the  sur- 
face; or  a  suitable  carbonate  (or  other  substance  capa- 
ble of  liberating  a  gas  on  the  addition  of  a  suitable 
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acid,  such  as  an  easily  decomposible  sulphide,  etc.,) 
may  be  initially  added  to  the  ore  mass  for  such  pur- 
pose. 

Or  the  mineral  particles  may  be  caused  to  adhere 
to  metallic  or  other  suitable  surfaces  coated  with 
similar  fatty  acids;  or,  finally,  the  coated  mineral  par- 
ticles may  be  caused  to  adhere  to  wood,  sawdust,  or 
other  suitable  material  lighter  than  water,  coated  with 
similar  fatty  acids,  etc.,  which  can  then  be  removed 
by  flotation;  In  each  case  leaving  the  mineral-free 
gangue  particles  capable  of  rejection. 

After  separation  of  the  coated  mineral  particles  by 
any  of  the  methods  before  mentioned,  the  recovered 
mineral  concentrate  is  subjected  to  the  action  of  a  suit- 
able amount  of  caustic  or  carbonated  alkali,  whereby 
the  fatty  or  resin  acid,  etc.,  recombines  completely  with 
the  alkali,  forming  a  readily  soluble  soap  or  alkaline 
compound;  after  draining  this  off,  and  washing  with 
water,  if  necessary,  the  mineral  particles  are  left  clean 
and  free  from  soap. 

The  resulting  solution  thus  contains  all  the  soap  or 
equivalent  compound  originally  used,  in  a  state  ready 
for  immediate  employment  in .  the  separation  of  min- 
eral from  fresh  quantities  of  ore;  and  the  process  be- 
comes completely  cyclic  with  regard  to  the  soap  em- 
ployed. 

Throughout  the  operation  the  same  soap  or  similar 
compound  is  used,  the  constituent  whereof  my  be  quite 
solid  under  ordinary  conditions,  the  only  additions  re- 
quired being  small  quantities  of  mineral  acid  and  alkali 
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for  the  decomposition  and  re-composition  of  this  agent 
during  the  cycle  of  operation. 

What  we  claim  as  our  invention  and  desire  to  se- 
cure by  Letters  Patent  is: — 

1.  ^nTe--4ierein  described  process  of  concentrating 
ores  which  consisTs*lTt--4aiixing  the  ore  pulp  with  a  soap 
solution  and  a  mineral  acid  wfrrek^iberates  the  organic 
acid  from  the  soap,  and  thereafter  sepai*tptkig^he  coat- 
ed mineral  matter  from  the  non-coated  gangue. 

2.  The  herein  described  process  of  concentrating 
ores  which  consists  in  mixing  the  ore  pulp  with  a  soap 
solution  and  a  mineral  acid  which  liberates  the  organic 
acid  from  the  soap,  separating  the  coated  mineral  mat- 
ter from  the  non-coated  gangue  and  adding  alkali  to 
the  coated  mineral  matter  to  reproduce  the  soluble 
soap. 

3.^*T4'*€:.herein  described  process  of  concentrating 
ores  which  consi^ts^ninixing  the  ore  pulp  with  a  soap 
solution  and  a  minerar*"Jtiei4vv'hich  liberates  the  or- 
ganic acid  from  the  soap,  bringmg'^lj^liciuor  into  in- 
timate contact  with  a  gas  and  separating^Tttt^^e  coat- 
ed mineral  matter  which  floats.  ^"^""^-^^^ 

4.  The  herein  described  process  of  concentrating 
ores  which  consists  in  mixing  the  ore  pulp  with  a  soap 
solution  and  a  mineral  acid  which  liberates  the  or- 
ganic acid  from  the  soap,  bringing  the  liquor  into  inti- 
mate contact  with  a  gas,  separating  out  the  coated  min- 
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eral  matter  which  floats  and  adding  thereto  an  alkah 
which  reproduces  the  soluble  soap. 

In  testimony  whereof  we  have  signed  our  names  to 
this  Specification  in  the  presence  of  two  subscribing 
witnesses. 

Full  names     Arthur  Edward  Cattermole 
of  Henry  Livingstone   Sulman 

Inventors        Hugh  Fitzalis  Kirkpatrick-Picard 

2  Witnesses. 
F.  B.  Buss. 
Frederick  Read. 

Oath. 
London 


England 

Arthur    Edward    Cattermole,    Henry    Living- 

stone  Sulman  and  Hugh  ly/RKPATRicK-PiCARD  the 
above  named  petitioners,  being  dully  sworn,  depose 
and  say  that  they  are  subjects  of  the  King  of  England 
and  residents  of  London,  in  England,  ;  and  that  they 
verily  believe  themselves  to  be  the  original,  first,  and 
joint  inventors  of  the  "Improvements  in  or  Relating 
TO  Ore  Concentration"  described  and  claimed  in  the 
annexed  Specification;  that  they  do  not  know  and  do 
not  believe  that  the  same  was  ever  known  or  used  be- 
fore their  invention  or  discovery  thereof;  or  patented 
or  described  in  any  printed  publication  in  any  country 
before  their  invention  or  discovery  thereof,  or  more 
than  two  years  prior  to  this  application;  or  patented 
in  any  country  foreign  to  the  United  States  on  an  ap- 
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plication  filed  more  than  twelve  months  before  this 
application;  or  in  public  use  or  on  sale  in  the  United 
States  for  more  than  two  years  prior  to  this  applica- 
tion; and  that  no  application  for  patent  on  said  im- 
provements has  been  filed  by  them  or  their  representa- 
tives or  assigns  in  any  country  foreign  to  the  United 
States,  except  as  follows:  Great  Britain  No.  17109, 
dated  6th  August,  1903. 

Arthur  Edward  Cattermole 
Henry  Livingstone  Sulman 
Hugh  Fitzalis  Kirkpatrick-Picard 

[Revenue  Stamp.] 

Sworn  to  and  subscribed  before  me  this  16  day  of 
March,  1904  by  all  three  Deponents. 

G   F   Warren 
(Notarial  Seal)  Notary  Public 


Consulate-General    of    the    United     States    of 
America  for  Great  Britain  &  Ireland  at  London 

I,  Richard  Westacott  Acting  Consul-General  of  the 
United  States  of  America  at  London,  England  do  here- 
by make  known  and  certify  to  all  whom  it  may  con- 
cern that  George  Frederick  Warren  who  hath  signed 
the  annexed  Certificate,  is  a  Notary  Public,  duly  ad- 
mitted and  sworn,  and  practising  in  the  city  of  London, 
aforesaid,  and  that  to  all  acts  by  him  so  done  full  faith 
and  credit  are  and  ought  to  be  given  it  Judicature  and 
thereout. 
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In  Testimony  Whereof,  I  have  hereunto  set  my  hand 
and  affixed  my  Seal  of  Office  at  London  aforesaid,  this 
18th  day  of  March  in  the  year  of  our  Lord  One  Thou- 
sand Nine  Hundred  and  Four 

Richard  Westacott 
(Consular   Seal)  Acting  Consul-General. 

2-260 
M.  E.  C  


Div.  25  Room  15  Paper  No.   1 

Address  only  "The  Commissioner  of  Patents,  Wash- 
ington,  D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing, 

and  title  of  invention. 

DEPARTMENT    OF    THE    INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  April  29,  1904. 

MAILED  "        "       " 

Cattermole  et  al.. 
Care  Knight  Bros., 
Washington,   D.   C. 

Please  find  below  a  communication  from  the  Ex- 
aminer in  charge  of  your  application.  #200,649,  filed 
March  29,  1904,  for  Ore  Concentration. 

F.  I.  Allen. 
Commissioner  of  Patents. 
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It  IS  suggested  that  "or  relating  to"  be  canceled  from 
the  title  as  surplusage. 

The  1st  claim  is  rejected  in  view  of  228,004,  Tun- 
bridge,  May  25,  1830,  Washers,  H.  See  line  45  of  Tun- 
bridge's  specification. 

Claim  2  appears  to  express  novel  subject  matter. 
There  is  not,  however,  a  proper  line  of  division  between 
the  claims  of  this  application  and  those  of  applicant's 
companion  case,  serial  number  200,650.  This  com- 
panion case  is  so  cJi^xtfy  related  to  this  that  applicants 
will  be  required  to  insert  a  cross  reference  thereto, 
giving  serial  number  and  filing  date. 

Claim  3  is  rejected  in  view  of  Tunbridge,  cited,  and 
e.  g.,  British  patent  12,778,  Lake,  June  4,  1902,  Wash- 
ers, H. 

Claim  4  appears  allowable. 

Lewis  B.  Wynne 
Examiner. 
T.  F.  Mitchell  Division  XXV. 
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Serial  No.  200,649  Paper  No.  2 
Filed  190 

Application  Room  Patent  Office, 

Aug  9  1904  Aug  10  1904 

U.  S.  Patent  Office  Division  XXV. 

Room  No.  315. 

Amendment. 

Inventors:      Arthur  Edward  Cattermole. 

Henry  Livingstone  Sulman. 

Hugh  Fitzalis  Kirkpatrick  Picard. 
Invention:       Ore  Concentration. 
Filed  March  29,  1904.  Serial  No.  200649. 


Hon.  Commissioner  of  Patents, 
,    Sir: — 

The  above  named  application  is  hereby  amended  as 
follows : 

Cancel  the  words  "or  relating  to"  from  the  title. 


't> 


Page  1,  at  the  end  of  the  second  paragraph  insert: 


The  process  described  in  this  application  relates  to 
a  process  somewhat  similar  to  the  process  de- 
scribed and  claimed  in  a  copending  application  filed 
by  us  of  even  date  with  this  application  and 
seriaUy  numbered  200,6 '^o. 


Cancel  claims  1  and  3  and  substitute  the  following: 
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The  herein  described  process  of  concentrating 
ores  whic!i">©ii^ts  in  mixing  the  ore  pulp  with  a  soap 
solution  and  a  min^T"?fcUacid  so  as  to  liberate  from  the 
soap  the  organic  acid  whid[i"^t?«^its  the  desired  mineral 
particles  and  not  the  gangue,  and  ther^fti^  separating 
the  coated  mineral  matter  from  the  non-coatech-gFaosrue. 


The  herein  described  process  of  concentrating 
ores  whicTt-CQiisists  in  mixing  the  ore  pulp  with  a  soap 
solution  and  a  mtrt^ji^al  acid  so  as  to  liberate  from  the 
soap  the  organic  acid  whkh  coats  the  desired  mineral 
particles  but  not  the  gangue  m*rHging  the  liquor  into 
intimate  contact  with  the  gas  and  sep^Crating:  out  the 
:oated   mineral   matter   which    floats. 


Remarks. 

Tunbridge's  process  is  not  for  ore  concentration  but 
for  collecting  metals  suspended  in  waste  waters.  Tun- 
bridge  does  not  propose  to  separate  minerals  from  ores 
and  does  not  describe  any  method  for  doing  so. 

Applicants'  process  on  the  contrary  is  one  by  which 
metalliferous  matter  is  separated  out  from  the  gangue 
with  which  it  is  associated  in  ores. 

Tunbridge  has  not  discovered  that  fatty  acids  have 
a  preferential  affinity  for  metalliferous  matter  over 
gangue  and  his  process  does  not  in  any  way  depend 
upon  such  preferential  affinity. 

The  Applicants  have  discovered  that  such  fatty  acids 
adhere  to  metalliferous  matter,  sulphuretted  minerals, 
sulphur,  graphite,  or   free  metals  leaving  the  gangue 
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preferentially  wetted  by  water  and  free  from  adhe- 
sions of  fatty  acid  and  the  like;  and  their  invention 
consists  in  liberating  throughout  an  ore  pulp  a  fatty 
or  resin  acid  in  such  a  state  of  chemical  subdivision  in 
intimate  contact  with  the  suspended  ore  particles  so 
that  the  preferential  affinity  can  be  exercised. 

Tunbridge  deals  with  waste  waters  containing  say 
gold  in  suspension.  He  captures  that  gold  by  forming 
in  the  water  a  coagulum  which  retains  all  the  solid 
matter  in  suspension.  It  is  to  be  noticed  that  this 
coagulum  would  collect  solid  matter  c^uite  irrespective 
of  its  nature  and  if  Tunbridge's  process  were  applied 
to  an  ore  pulp  both  the  metalliferous  matter  and  gangue 
would  be  enclosed  in  the  curd  or  coagulum  and  no 
separation  would  be   effected. 

In  the  Applicants'  process  on  the  other  hand  the 
whole  object  is  separation,  and  the  liberated  fatty  acid 
does  not  form  a  coagulum  and  does  not  adhere  to  the 
gangue  but  merely  forms  a  thin  coating  on  the  particles 
of  metalliferous  matter  and  the  like  enabling  these  par- 
ticles to  be  separated  from  the  gangue  or  earthly  par- 
ticles by  various  methods  depending  on  its  altered  phys- 
ical condition  as  by  flotation  by  gaseous  bubbles. 

Tunbridge  forms  his  coagulum  in  the  soapy  water 
by  either  using  hard  water  or  by  adding  some  sub- 
stance, preferably  sulphate  of  lime  to  cause  the  soap 
to  form  a  curd.  Even  supposing  some  fatty  acid  were 
liberated  in  Tunbridge's  process  it  v;ould  all  be  in- 
cluded in  the  curd  and  could  not  exercise  a  preferential 
affinity. 
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The  AppHcants'  object  is  not  to  make  a  curd  and 
they  do  not  use  sulphate  of  hme.  Their  object  is  first 
to  hberate  the  fatty  acid  and  afterwards  to  saponify 
it  again. 

It  is  respectfully  submitted  that  Tunbridge's  speci- 
fication does  not  in  any  way  suggest  the  Applicants' 
method  of  separating  metalliferous  matter  from  gan- 
gue  by  the  preferential  affinity  of  fatty  acids. 

Lake    (Froment)    British    Patent    No.    12778/03. 

This  specification  discloses  the  use  of  a  gas  to  sep- 
arate "oily"  metalliferous  matter  from  gangue  by  flota- 
tion but  Froment  has  not  recognized  the  selective  power 
of  fatty  or  resin  acids  and  he  has  not  discovered  that 
the  acid  liberated  from  soap  or  the  like  will  first  coat 
the  metalliferous  particles  in  preference  to  gangue  and 
will  enable  the  particles  to  adhere  to  gaesous  bubbles 
and  be  separated  by  flotation. 

The  Applicants  do  not  attempt  to  claim  the  flota- 
tion process  broadly,  but  claim  3  is  for  the  combination 
of  the  fatty  acid  selection  with  the  separation  by  flota- 
tion. 

Respectfully  submitted, 

Knight   Bros 

Attorneys. 
Washington,  D.  C, 
August  5,   1904. 
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M.  E.  C. 
Div  25    Room  15 


2-260. 


Paper  No  3 


Address  only  "The  Commissioner  of  Patents,  Wash- 
ington, D.   C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing, 

and  title  of  invention. 

DEPARTMENT  OF  THE  INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  October  4,  1904. 
Mailed 


it         ((       (f 


Cattermole,  Sulman  and  Kirkpatrick-Picard, 
Care  Knight  Bros., 
City. 

Please  find  below  a  communication  from  the  Exami- 
ner in  charge  of  your  application.  #200,649  filed 
March  29,  1904,  for  Ore  Concentration. 

F.  I.  Allen 
Commissioner  of  Patents. 


Case  as  amended  and  argued  August  9,  1904,  further 
considered. 

The  only  distinction  of  process  in  the  first  claim  as 
relates  to  the  prior  art  (575,669,  Robson,  Jan.  9,  1897, 
Washers,  H)  lies  in  the  particular  reagent  employed 
for  coating  the  metallic  particles,  and  perhaps  in  the 
particular  method  of  forming  the  reagent.     Applicant 
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employs  the  organic  acid  from  soaps.  Now,  it  is  old  to 
employ  such  acids — see  the  "red  oil"  referred  to  in  line 
84,  page  1  of  348,157,  Everson,  August  24,  1886, 
Washers,  H,  and  it  would  not  be  a  matter  of  invention 
to  employ  such  oils  obtained  from  soap,  especially  as 
Everson  mixes  her  oils,  including  glycerides,  (tallow, 
lard  oil,  etc. — which  should  release  the  acid  on  reaction 
S|  with  mineral  acids) — with  mineral  acids,  before  separ- 
ation. In  view  of  this,  the  1st  claim  is  rejected  as  des- 
titue  of  patentable  novelty.  See  also  689,070,  Elmore, 
Dec.   17,   1901,  Washers,  H. 

The  3rd  claim  is  rejected  in  view  of  the  references 
for  claim  1,  and  Lake,  of  record.  Lake  discloses  the 
process  excepting  only  as  to  the  particular  oil  employed 
and  Everson  discloses  the  use  of  fatty  acids.  This 
claim  should  be  made  more  specific. 

The  2nd  and  4th  claims  may  possibly  be  allowed. 

A.    McNaught, 
Act'n  Examiner,  Division  XXV 
T.  F.  Mitchell 


B 


B^ 
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Serial  No.  200,649  Paper  No.  4 
Application  Room  Patent  Office 

Dec  31  1904  Jan  3,  1905 

U.  S.  Patent  Office.  Division  XXV. 

Room  No.  315 

Amendment. 


%i 


Inventors:       Cattermole,  Sulman  &  Picard. 

Invention:       Ore  Concentration. 

Filed  March  29,  1904.  Serial  No.  200649. 


Hon.  Commissioner  of  Patents. 

Sir:  '  I 

The  above-named  application  is  hereby  amended  as 

follows : 

Cancel  claims  1  and  3  and  insert: 


1.     The   herein   described   process   of   concentrating 
ores  which  consists  in  mixing  a  freely  flowing  ore  pulp  y 
with  a  soap  solution  and  a  mineral  acid  so  as  to  liberate  |', 
the  organic  acid   from  the  soap  throughout  the  sus-  ' 
pended  ore  mass  in  intimate  contact  therewith,  where- 
by the  organic  acid  coats  the  desired  mineral  particles 
and  not  the  gangue,  and  thereafter  separating  the  coat- 
ed mineral  matter  from  the  non-coated  gangue. 


3.  The  herein  described  process  of  concentrating 
ores  which  consists  in  mixing  a  freely  flowing  ore  pulp  .' 
with  a  soap  solution  and  a  mineral  acid  so  as  to  liberate 
the  organic  acid  from  the  soap  throughout  the  sus- 
pended ore  mass  in  intimate  contact  therewith,  bring- 
ing the  liquor  into  intimate  contact  with  a  gas  which 
will  adhere  to  the  coated  particles  and  separating  out  > 
the  coated  mineral  matter  which  floats. 
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Remarks. 

The  Examiner  suggests  that  the  only  distinction  of 
process  in  the  first  claim  over  Robson  No.  575669  is  in 
the  particular  re-agent  and  its  method  of  formation; 
and  again  that  Everson  by  suggesting  the  use  of  "red 
oil"  has  anticipated  the  Applicants.  But  it  is  to  be 
noticed  that  these  cited  processes  are  really  of  entirely 
different  type  from  that  of  the  applicants. 

Robson  takes  a  plastic  mass  of  ore,  "avoiding  as  far 
as  possible  the  presence  of  water";  he  forces  an  oily 
liquid  up  through  the  mass  and  washes  away  the  me- 
tallic matter  in  a  stream  of  oil.  Everson  mixes  the 
powdered  ore  with  the  oily  substance  so  as  to  produce 
a  stiff  mass  after  the  minerals  have  been  incorporated, 
and  thereafter  the  gangue  is  washed  out  of  the  pasty 
mass  by  water..  The  real  secret  of  successful  separa- 
tion is  this,  that  each  particle  of  mineral  must  be 
brought  into  intimate  contact  with  the  material  used 
for  separation.  This  cannot  be  done  in  a  pasty  mass. 
Applicants  have  discovered  that  when  a  soap  solution 
is  mixed  with  a  freely  flowing  pulp  and  a  mineral  acid 
is  added,  the  fatty  acid  is  liberated  throughout  the  sus- 
pended ore  mass  in  the  most  intimate  contact  there- 
with, and  thereby  each  mineral  particle  becomes  coated 
or  enclosed  by  a  thin  film  of  fatty  or  resin  acid.  Ever- 
son requires  many  times  the  quantity  of  oil  that  the  ap- 
plicants do,  and  the  process  as  described  by  her  is  not 
commercially  possible. 

It  is  therefore  respectfully  submitted  that  Claim  1  in 
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its  amended  form  clearly  distinguishes  the  invention 
from  the  prior  art. 

With  regard  to  claim  3  the  applicants  admit  that 
Froment  has  discovered  a  process  of  gaseous  flotation 
as  applied  to  oil  concentration  and  they  have  no  desire 
to  make  a  claim  for  such  a  process,  but  Froment  was 
not  aware  of  the  advantages  arising  from  the  use  of 
fatty  or  resin  acids  liberated  from  soaps  and  Froment 
could  not  have  foreseen  that  the  acid  from  a  soap  would 
form  such  a  film  on  mineral  particles  that  gaseous  bub- 
bles or  the  like  would  adhere  to  the  particles  and  cause 
them  to  float.  Moreover  it  is  submitted  that  Claim  3, 
particularly  in  its  amended  form  covers  a  novel  com- 
bination of  steps  which  constitutes  a  process  which  is 
accompanied  by  considerable  utility. 

Everson's  U.  S.  Patent  ^48,1  j/. 

The  powdered  ore  is  mixed  with  an  oily  substance  so 
as  to  produce  a  stiff  mass  after  the  materials  have  been, 
incorporated  and  thereafter  the  gangue  is  washed  out 
of  the  pasty  mass  by  water.  There  is  no  suggestion 
here  of  the  use  of  soap  or  the  alternate  formation  of 
fatty  acid  and  re-formation  of  soap. 

Everson  was  ignorant  of  the  chemical  facts  involved 
and  states  that  in  the  case  of  petroleum  or  paraffine 
there  is  a  compound  produced  between  the  mineral, 
water,  acid  and  oil  in  the  concentrates  and  infers  a 
combination  between  dilute  acid  and  paraffine.  This  is 
untrue;  the  action  of  concentration  is  purely  a  physical 
one. 

A  very  important  line  of  distinction  between  Ever- 
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son's  process  and  the  AppHcants'  is  that  Everson  oils 
the  whole  of  the  ore  and  gangne  initially  as  thoroughly 
as  possible  and  seeks  to  wash  the  gangue  out  of  the 
mass  by  acid  water  or  the  like.  The  Applicants  on  the 
other  hand  avoid  any  oiling  of  the  gangue  by  wetting 
the  whole  first  with  water  and  by  such  preferential 
wetting  and  the  mode  of  producing  the  oleic  acid  only 
the  metalliferous  matter  present  is  coated.  The  Appli- 
cants never  make  a  pasty  mass  of  the  whole  ore  but 
only  seek  to  coat  every  particle  of  metalliferous  matter 
as  thinly  and  evenly  as  possible  and  therefore  to  keep 
the  gangue  and  the  mineral  particles  from  agglomerat- 
ing together. 

It  is  absolutely  essential  to  the  success  of  the  Appli- 
cants process  that  the  fatty  substance  (oleic  acid  say) 
must  be  in  the  extremest  sub-division  and  must  make 
an  intimate  contact  with  the  mineral,  and  the  same  uni- 
form quantity  wath  regard  to  any  mineral  particle, 
however  small  this  ratio  may  be.  This  uniformity  can- 
not be  obtained  by  simply  pouring  oleic  acid  into  the 
pulp.  The  only  way  of  obtaining  the  small  uniform 
layers  of  oleic  acid  on  the  individual  particles  is  to  add 
a  soap  solution  which  permeates  the  pulp  completely, 
and  then  decomposing  this  in  situ,  i.  e.,  in  actual  con- 
tact with  the  individual  particles. 

Respectfully  submitted. 

Knight  Bros 

Attorneys. 
Washington,  D.  C, 

December  31,  1904. 
II. 
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Issue  Division  Serial  No.  203,649 

All  communications  should  be  addressed  to  "The  Com- 
missioner of  Patents,  Washington,  D.  C." 

DEPARTMENT   OF   THE   INTERIOR,  M 

U.  S.  PATENT  OFFICE,  '>: 

Washington,  D.  C,  Feb.  6,  1905,  190.... 
Arthur  E.  Cattermole,  Henry  L.  Sulman  and  | 

Hugh  F.  Kirkpatrick-Picard,  '  ? 

%- 
%  Knight  Bros,  ';t 

^"^  I 

Sir: — Your  application   for  a  patent  for  an  Im- 
provement IN  Ore  Concentration.    Filed  March  29,.  ,;- 
1904,  1-...,  has  been  examined  and  allowed.  ^^ 

The  final  fee,  Twenty  Dollars,  must  be  paid,  and 
the  Letters  Patent  bear  date  as  of  a  day  not  later  than 
SIX  months  from  the  time  of  this  present  notice  of  al- 
lowance. 

If  the  final  fee  is  not  paid  within  that  period  the 
patent  will  be  withheld,  and  your  only  relief  will  be  by 
a  renewal  of  the  application,  with  additional  fees,  under 
the  provisions  of  Section  4897,  Revised  Statutes.  The 
Office  aims  to  deliver  patents  upon  the  day  of  their 
date,  and  on  which  their  term  begins  to  run;  but  to  do 
this  properly  applicants  will  be  expected  to  pay  their 
final  fees  at  least  twenty  days  prior  to  the  conclusion 
of  the  six  months  allowed  them  by  law.  The  printing, 
photolithographing,  and  engrossing  of  the  several  pat- 
ent parts,  preparatory  to  final  signing  and  sealing,  will 
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consume  the  intervening  time,  and  such  work  will  not 
be  done  until  after  payment  of  the  necessary  fees. 

When  you  send  the  final  fee  you  will  also  send,  dis- 
tinctly AND  PLAINLY  WRITTEN,  the  name  of  the  in- 
ventor and  TITLE  OF  INVENTION  AS  ABOVE  GIVEN,  DATE 

OF  ALLOWANCE   (which  is  the  date  of  this  circular), 
DATE  OF  FILING,  and,  if  assigned,  the  names  of  the 

ASSIGNEES. 

If  you  desire  to  have  the  patent  issue  to  assignees, 
an  assignment  containing  a  request  to  that  effect,  to- 
gether with  the  fee  for  recording  the  same,  must  be 
filed  in  this  Office  on  or  before  the  date  of  payment  of 
final  fee. 

After  issue  of  the  patent  uncertified  copies  of  the 
drawings  and  specifications  may  be  purchased  at  the 
price  of  5  cents  each.  The  money  should  accompany 
the  order.     Postage  stamps  will  not  be  received. 

Respectfully, 

F.  I.  Allen. 
Commissioner  of  Patents. 

After  allowance,  and  prior  to  payment  of  the  final 
fee,  applicants  should  carefully  scrutinize  the  descrip- 
tion to  see  that  their  statements  and  language  are  cor- 
rect, as  mistakes  not  incurred  through  the  fault  of  the 
office,  and  not  affording  legal  grounds  for  reissues,  will 
not  be  corrected  after  the  delivery  of  the  letters  patent 
to  the  patentee  or  his  agent. 

In  remitting  the  final  fee  give  the  Serial  Number  at 
the  head  of  this  notice. 

If  payment  is  made  by  check  or  draft,  the  credit  al- 
lowed is  subject  to  the  collection  of  the  same. 
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4  20.— Received 

Apr  5  1905   Y 

Chief  Clerk.  U.  S.  Patent  Office 

Memorandum 

of 

Fee  Paid  at  United  States  Patent  Office. 


(Be  careful  to  give  correct  Serial  No.) 
Serial  No.  200649  ,  190... 

Inventor : 

Arthur  E  Cattermole,  Henry  L  Sulman 

&  H  F  K  Picard 
Patent  to  be  issued  to 
Name  of  invention,  as  allowed: 

Ore  Concentration 
Date  of  Payment: 

April  5  05 
Fee: 

$20 
Date  of  Filing: 

Mar  20-04 
Date  of  Circular  of  Allowance: 

Feb  6  05 

The  Commissioner  of  Patents  will  please  apply  the    ^ 
accompanying  fee  as  indicated  above. 
Send  Patent  to  Knight  Bros. 

Knight  Bros  Attorney. 

McGill  bldg  i 

City  I 

i 
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C  E.  R.  ,  2—191. 

Serial  No.  200,649. 


Address  only  "The  Commissioner  of  Patents, 
Washington,  D.  C." 

DEPARTMENT   OF  THE   INTERIOR 

UNITED  STATES  PATENT  OFFICE. 

Washington,  D.  C,  April  5,  1905. 

Arthur  E.  Cattermole,  Henry  L.  Sulman 
and  Hugh  F.  Kirkpatrick-Picard, 
C/o  Knight  Bros., 
City. 
Sir : 

You  are  informed  that  the  final  fee  of  twenty  dol- 
lars has  been  received  in  your  application  for  Improve- 
ment in  Ore  Concentration. 

Very  respectfully 

F.  I.  Allen. 
Commissioner  of  Patents. 
[Here  follows  printed  copy  of  Patent  788,247.] 
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1904 
CONTENTS: 

83.     Mills. 
Ore  and  Coal 
Print  Washers. 

Application — papers.   O.  K. 

1.  Rej.  Apr.  29,  1904. 

2.  Amendment  A,  Aug.  9,  1904. 

3.  Rej.  Oct.  4,  1904. 

4.  Amend't  B  and  Argt  Dec.  21,  1904. 
5. 

6. 
7. 

8. 

9. 

10. 

11- 
12. 

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

TITLE: 
Improvement  in  Ore  Concentration 
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Defendant's  Exhibit  Certified  Copy  of  File-Wrap- 
per and  Contents  of  Sulman,  KirKpatricK-Pic- 
ard  Patent  No.  793,808. 


UNITED  STATES  OF  AMERICA, 

Department  of  the  Interior, 
united  states  patent  office. 

To  all  to  zvhoni  these  presents  shall  come,  Greeting: 

This  is  to  certify  that  the  annexed  is  a  true  copy 
from  the  Records  of  this  Office  of  the  File  Wrapper, 
Contents  and  Drawings,  in  the  matter  of  the  Letters 
Patent  of  Henry  Livingstone  Sulman,  and  Hugh  Fitz- 
aUs  Kirkpatrick-Picard,  Number  793,808,  Granted  July 
4,  1905,  for  Improvement  in  Ore  Concentration. 
In  testimony  whereof  I  have  hereunto  set  my  hand  and 
caused  the  seal  of  the  Patent  Office  to  be  af- 
fixed at  the  City  of  Washington,  this  31st 
[seal.]    day  of  January,  in  the  year  of  our  Lord  one 
thousand  nine  hundred  and  twelve  and  of 
the  Independence  of  the  United  States  of 
America  the  one  hundred  and  thirty-sixth. 

F.   A.   Tennant 
Assistant  Commissioner  of  Patents. 
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Number  (Series  of  1900).  Div  25 

175,871  (Ex'r's   Book).     16-105 

1903 
Patent  No.  793808 

I  2 

Name     Henry  Livingstone  Sulman  and  Hugh  Fitz- 
alis  Kirkpatrick-Picard 
of  London 
o  County  of 
S  of   England 
-Invention  Ore  Concentration 


Original. 

Petition  Oct   5  ,  1903 

Affidavit  "     "  ,  1903 

Specification  "     ''  ,  1903 

3  shts 

Drawing  Dec   15-  ,  1903 

Sub  "     1  sht  Mar  15  1905 

Model  or  Specimen 

Not  req'd     ,  190 

1  First  Fee  Cash  $15.00,  1903 

"       "     Cert.  ,  190 

Appl.  filed  complete 

Oct  5  ,  1903 

c  

.2  .  . 

12  Examined  Lewis  B.   Wynne, 

.t  Mch  27th  1905 

'^Countersigned  J  W  Babson 

For  Commissioner. 

Notice  of  Allowance 

March   29     ,  1905 

Final  Fee  Cash  $20.  June  12,  1905 


Renewed. 
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,  190 
,  190 
For  Commissioner. 


Cert. 

2  Patented    July    4 
Associate  Attorney 


Name 

3  Patent  No. 


,  190 
,  190 
190  ,  190 

,  1905 
Attorney  Knight  Bros. 

City. 
McGill  B'ld'g. 
Serial  Number 
Date  of  Patent 
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Joint.  '  Serial  No.  175,871  Paper  No.  ]/, 

$15  Received  Application     1903. 

Oct  5  1903  H  tiled 

Chief  Clerk.  U.  S.  Patent  Office 

Petition. 

To  THE  Commissioner  of  Patents. 

Your  Petitioners  Henry  Livingstone  Sulman  and 
Hugh  Fitzalis  Kirkpatrick-Picard,  Subjects  of  the 
King  of  England  and  residents  of  London,  England 
whose  Post  Office  address  is  44  London  Wall,  City  of 
London,  England  and  pray  that  Letters  Patent  may  be 
granted  to  them,  as  joint  inventors,  for  the  Improve- 
ments in  or  relating  to  ore  concentration,  set  forth  in 
the  annexed  Specification,  and  they  hereby  appoint 
Knight  Bros.  Washington  D.  C.  composed  of  Hervey 
S.  and  Harry  A.  Knight  their  Attorney  with  full 
power  of  substitution  and  revocation,  to  prosecute  this 
application,  to  make  alterations  and  amendments 
therein,  to  receive  the  Patent,  and  to  transact  all  busi- 
ness in  the  Patent  Office  connected  therewith. 

Signed  at  London  England  this  25th  day  of  Septem- 
ber 1903. 

Henry  Livingstone   Sulman 
Hugh  Fitzalis  Kirkpatrick-Picard 
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U.  S. 

To  all  whom  it  may  concern: — 

Be  it  known  that  We,  Henry  Livingstone  Sul- 
MAN  AND  Hugh  Fitzalis  Kirkpatrick-Picard, 
subjects  of  the  King  of  England  residing  at  London 
England  have  invented  certain  new  and  useful  "Im- 
provements IN  OR  Relating  to  Ore  Concentra- 
tion" of  which  the  following  is  a  specification: — 

The  present  invention  relates  to  the  concentration  of 
ores  by  separation  of  the  metalliferous  constituents 
and  graphite,  carbon,  sulphur  and  the  like  from  the 
gangue  by  means  of  oils,  grease,  tar,  or  any  similar 
substance  which  has  a  preferential  affinity  for  metal- 
liferous matter  over  gangue. 

According  to  this  invention  we  utilize  the  power 
which  is  possessed  by  films  or  bubbles  of  air  or  other 
gas  of  attaching  themselves  to  solid  particles  moistened 
by  oil  or  the  like. 

According  to  one  method  of  carrying  out  our  in- 
vention suitably  crushed  ore  is  suspended  in  water; 
to  this  suspension  a  proportion  of  oil,  grease  or  tar 
(hereinafter  referred  to  as  "oil")  is  added  and  duly 
mixed  with  the  mass  by  any  suitable  means  in  quan- 
tity insufficient  to  raise  the  oiled  mineral,  by  virtue  of 
the  flotation  power  of  the  oil  alone. 

A  suitable  gas  is  now  generated  in  or  introduced 
into  the  mixture,  such  as  air,  carbonic  acid  gas,  sul- 
phuretted hydrogen  or  the  like.  For  example,  bi-car- 
bonates  or  carbonates,  either  soluble  or  insoluble  in 
water   (preferably  the  latter),  or  easily  decomposible 
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sulphides  and  the  Hke  may  be  used  with  acid  solu- 
tion. In  such  cases,  if  desired,  the  addition  of  acid 
may  be  made  to  the  mixture  after  the  addition  of  the 
gas-producing  reagent.  In  the  case  of  solutions  con- 
taining free  alkali,  the  addition  of  acid  sufficient  to 
neutralize  this  must  be  made  before  the  gas  is  pro- 
duced. If  desirable  gaseous  bubbles  may  be  pro- 
duced by  electrolytic  methods,  or  by  means  of  various 
other    known    reactions. 

According  to  another  method  of  carrying  out  this 
invention,  the  "oil"  is  not  added  alone  but  the  pulp  is 
submitted  to  the  action  of  a  current  of  air  or  other  gas- 
bubbles,  the  air  or  other  gas  being  first  suitably  charged 
either  with  the  vapour  of  a  volatile  oil,  such  as  petro- 
leum of  low  boiling  point,  or  with  the  spray  of  any 
other  suitable  volatile  or  non-volatile  or  fixed  oil  or 
the  like. 

The  oil  may  be   spraved  or   reduced  to  n    stntp  of 

P.  1853,  L.  21,  "  other  gas  current  by  the  use  of  any  suita- 
ble spraying  or  "  insert  before  "  atomizing  " 

preferably  at  the  bottom,  by  means  of  a  pipe  or  pipes 
provided  with  suitable  perforations  or  by  other  suit- 
able contrivance.  The  minute  oil  globules  or  the  con- 
densed vapours  of  volatile  oils  attach  themselves  to 
the  metalliferous  particles  in  preference  to  the  gan- 
gue. 

The  oiled  metalliferous  particles  resulting  from 
either  of  the  processes  above  described  have  the  power 
of  attaching  to  themselves  with  a  greater  comparative 
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U.  S. 

To  all  whom  it  may  concern: — 

Be  it  known  that  We,  Henry  Livingstone  Sul- 
MAN  AND  Hugh  Fitzalis  Kirkpatrick-Picard, 
subjects  of  the  King  of  England  residing  at  London 
England  have  invented  certain  new  and  useful  "Im- 
provements IN  OR  Relating  to  Ore  Concentra- 
tion" of  which  the  following  is  a  specification: — 

The  present  invention  relates  to  the  concentration  of 
ores  by  separation  of  the  metalliferous  constituents 
and  graphite,  carbon,  sulphur  and  the  like  from  the 
gangue  by  means  of  oils,  grease,  tar,  or  any  similar 
substance  which  has  a  preferential  affinity  for  metal- 
liferous matter  over  gangue. 

According  to  this  invention  we  utilize  the  power 
which  is  possessed  by  films  or  bubbles  of  air  or  other 
gas  of  attaching  themselves  to  solid  particles  moistened 


(hereinafter  referred  to  as  "oil")  is  added  and  duly 
mixed  with  the  mass  by  any  suitable  means  in  quan- 
tity insufficient  to  raise  the  oiled  mineral,  by  virtue  of 
the  flotation  power  of  the  oil  alone. 

A  suitable  gas  is  now  generated  in  or  introduced 
into  the  mixture,  such  as  air,  carbonic  acid  gas,  sul- 
phuretted hydrogen  or  the  like.  For  example,  bi-car- 
bonates  or  carbonates,  either  soluble  or  insoluble  in 
water   (preferably  the  latter),  or  easily  decomposible 
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sulphides  and  the  Hke  may  be  used  with  acid  solu- 
tion. In  such  cases,  if  desired,  the  addition  of  acid 
may  be  made  to  the  mixture  after  the  addition  of  the 
gas-producing  reagent.  In  the  case  of  solutions  con- 
taining free  alkali,  the  addition  of  acid  sufficient  to 
neutralize  this  must  be  made  before  the  gas  is  pro- 
duced. If  desirable  gaseous  bubbles  may  be  pro- 
duced by  electrolytic  methods,  or  by  means  of  various 
other    known    reactions. 

According  to  another  method  of  carrying  out  this 
invention,  the  "oil"  is  not  added  alone  but  the  pulp  is 
submitted  to  the  action  of  a  current  of  air  or  other  gas- 
bubbles,  the  air  or  other  gas  being  first  suitably  charged 
either  with  the  vapour  of  a  volatile  oil,  such  as  petro- 
leum of  low  boiling  point,  or  with  the  spray  of  any 
other  suitable  volatile  or  non-volatile  or  fixed  oil  or 
the  like. 

The  oil  may  be  sprayed  or  reduced  to  a  state  of 
'  such  fine  division  that  minute  globules  of  the  same  can 
'  remain  temporarily  suspended  in  an  air  or^  atomizing 
device,  and  the  air  current  introduced  into  the  ore  pulp, 
preferably  at  the  bottom,  by  means  of  a  pipe  or  pipes 
provided  with  suitable  perforations  or  by  other  suit- 
able contrivance.  The  minute  oil  globules  or  the  con- 
densed vapours  of  volatile  oils  attach  themselves  to 
the  metalliferous  particles  in  preference  to  the  gan- 
gue. 

The  oiled  metalliferous  particles  resulting  from 
either  of  the  processes  above  described  have  the  power 
of  attaching  to  themselves  with  a  greater  comparative 
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strength  than  the  gangue  particles,  the  films  or  bubbles 
of  gas  which  exist  in  the  mass,  and  are  thus  raised 
to  the  surface  of  the  liquor  by  gaseous  flotation;  they 
can  then  be  removed  by  skimming,  or  other  suitable 
means.  The  gangue  particles  tmwetted  by  oil  or 
grease  are  not  floated  up  with  the  oiled  mineral  par- 
ticles, and  thus  in  the  main  remain  at  the  bottom  of  the 
vessel  containing  the  mixture.  The  oil  can  then  be 
removed  from  the  oiled  mineral  by  any  suitable  known 
means. 

In  the  case  in  which  oil  spray  is  used,  the  tempera- 
ture of  the  mass  of  pulp  may  be  varied  to  secure  the 
best  results  with  spray  of  oils  of  varying  viscosity. 
Instead  of  suspending  the  oil  spray  in  an  air  supply 
system,  suitably  devised  atomising  jets  operated  by 
air,  or  a  jet  of  steam  and  air  may  be  introduced  direct- 
ly into  the  pulp.  The  gas  used  may  be  other  than 
air  such  as  carbonic  acid,  steam  or  mixtures  of  these. 

We  have  also  found  that  a  particle  of  metalliferous 
mineral  if  coated  with  a  minute  film  of  oil,  grease  or 
the  like  then  exposed  to  air  w-ill  not  readily  sink  in  the 
water.  It  is  therefore  unnecessary  in  some  inltS^nces 
to  employ  gaseous  bubbles  to  effect  flotation.  For 
example  according  to  an  alternative  method  for  effect- 
ing the  separation  of  metalliferous  matter  from  gan- 
gue, the  metalliferous  ore  pulp  is  intimately  mixed 
in  any  suitable  manner  with  a  small  proportion  of  | 
"oil"  and  then  sprayed  in  as  finely  divided  a  state  as 
necessary  through  air  by  means  of  jets,  revolving  discs 
or  otherwise;  and  the  sprayed  product  is  then  allowed  1 
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to  fall  upon  the  surface  of  water.  The  gangue  par- 
ticles wetted  only  with  water  at  once  sink,  while  the 
metalliferous  particles  coated  with  a  thin  film  of  oil 
and  after  exposture  to  air  float  on  the  surface  of  the 
water  and  may  be  removed  by  skimming  or  other  suit- 
able means.  Before  bringing  the  pulp  into  the  neces- 
sary contact  with  air  it  will  be  obvious  that  the  bulk 
of  the  water  may  first  be  removed  by  subsidence  or 
other  suitable  means. 

J  This  process  has  been  described  as  applied  to  ore 
concentration  by  oil,  but  it  is  to  be  understood  that  it 
is  equally  applicable  to  concentration  by  the  use  of  any 
other  substance  which  has  an  affinity  for  metalliferous 
matter. 
U.  S. 


ib.  Bl 
ic  15/03 


!t  29/03 


The  hereindescribed  process  of  concentrating 
ores  which  consists  in  brino;ing  the  pulp  into  intimate 
contact  v^th  "oil"  and  wag- a  gas  and  thereafter  sep- 

in    war^ 

arating    ^    m^    metalliferous    constituents    from    the 
gangue. 

2.  The    hereind^cribed    process    of    concentrating 

ores  which  consists  inHn-inging  the  pulp  into  intimate 

contact  with  a  spray  of  "oHT  and  with  a  gas  and  there- 

8>  29/03      ^  .      '^  ^'''^^^'■  Xr  •  r 

after  separatmg  ^  the  metallrKqrous  constituents  trom 

the  gangue. 

3.  The  hereindescribed  process  \^f  concentrating 
ores  which  consists  in  bringing  the  pulpvjnto  intimate 
contact  with  "oil,"  d^ssiminating  the  mixture  through 
air  and  thereafter  separating  the  metallifen 
stituents   from  the  Gfanmie  in  water. 

«  i!s)/03f     j^  TESTIMONY  WHEREOF  wc  have  sigucd  our  namCT 
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to  this  Specification  in  the  presence  of  two  subscribing 

witnesses. 

Henry  Livingstone  Sulman 
Hugh  Fitzalis  Kirkpatrick-Picard 
2  Witnesses 

Claude  C  R  McKenzie 

Walter  J.  Skerten 

Oath. 

London    | 
England  J 

Henry  Livingstone  Sulman,  and  Hugh  Fitzalis 
Kirkpatrick-Picard,  the  above  named  petitioners, 
being  sworn,  depose  and  say  they  are  subjects  of  the 
King  of  England,  and  residents  of  London,  in  Eng- 
land, that  they  verily  believe  themselves  to  be  the  orig- 
inal, first  and  joint  inventors  of  the  "Improvements 
IN  OR  relating  to  Ore  CONCENTRATION" .  described 
and  claimed  in  the  annexed  specification;  iiyrthey  do 
not  know  and  do  not  believe  that  the  same  was  ever 
known  or  used  before  their  invention  or  discovery 
thereof,  or  more  than  two  years  prior  to  this  applica- 
tion, or  in  public  use  or  on  sale  in  the  United  States 
for  more  than  two  years  prior  to  this  application;  that 
said  invention  has  not  been  patented  to  them  or  to 
others  with  their  knowledge  or  consent  in  this  or  any 
foreign  country  for  more  than  two  years  prior  to  this 
application,  or  on  an  application  for  a  patent  filed  in 
any  country  foreign  to  the  United  States  by  them  or 
their  legal  representatives  or  assigns  more  than  twelve 
months  prior  to  their  application;  and  that  no  appli- 
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cation  for  patent  on  said  improvement  has  been  filed 
by  them  or  their  represditfilatives  or  assigns  in  any  coun- 
try foreign  to  the  United  States,  except  as  follows: 
— in  Great  Britain  under  Nos:  16285,  dated  23rd  July 
1903,  and  20419  dated  22nd  September   1903. 

Inventors       Henry   Livingstone   Sulman 
Signatures  in 

full  Hur.II    FiTZALIS    KiRKPATRICK-PlCARD 

Sworn  to  and  subscribed  before  me  this  25th  day  of 
September  1903.  by  both  said  Deponents 

G.  F.  Warren 
(Notarial  Seal.)  Notary  Public 

[Revenue  Stamp]  M 

Consula'ie-General  of  the  United  States  of 
America  for  Great  Britain  &  Ireland  at  London 

I,  Henry  Clay  Evans  Consul-General  of  the  United 
States  of  America  at  London,  England  do  hereby 
make  known  and  certify  to  all  whom  it  may  concern 
that  George  Frederick  Warren  who  hath  signed  the 
annexed  Certificate,  is  a  Notary  Public,  duly  admitted 
and  sworn  and  practising  in  the  city  of  London,  afore- 
said, and  that  to  all  acts  by  him  so  done  full  faith  and 
credit  are  and  ought  to  be  given  in  Judicature  and 
thereout. 

In  Testimony  Whereof,  I  have  hereunto  set  my  hand 
and  affixed  my  vSeal  of  Office  at  London  aforesaid,  this 
26''  day  of  September — in  the  year  of  our  Lord  One 
Thousand   Nine   Hundred  and   Three 

H   Clay   Evans 
(Consular  Seal)  Consul-General. 
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2—260 
M.  E.  C.  


Div Room  315  Paper  No.  1 

Address  only  'The  Commissioner  of  Patents, 
Washington,  D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and  title 

of  invention. 

DEPARTMENT  OF  THE  INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  Oct.  20,  1903. 
Mailed  "     "     " 

H.    L.    SULMAN   &    H.    F.    KiRKPATRICK-PlCARD, 

Care  Knight  Bros., 

City. 
Please  find  below  a  communication   from   the   Ex- 
aminer in  charge  of  your  application.     #175,871,  filed 
Oct.  5,  1903,  for  Ore  Concentration. 

F.  I.  Allen, 
Commissioner  of  Patents. 


Applicants  are  required  to  supply  a  drawing  illustrat- 
ing means  for  carrying  out  the  process  described  in 
this  application. 

The  claims  are  rejected  in  view  of  British  patent  to 
Lake,  12778,  of  1902,  Washers;  and  e.  g.,  668,742, 
Redding,  Feb.  26,   1901,  Washers,  A. 

T.    F.    Mitchell 
Act'g   Examiner, 

Division  XXV. 
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Application  Room  Serial  No.  175,871  Paper  No.  2 

Oct  29   1903 

U.  S.  Patent  Office.  Patent  Office    . 

Oct  31   1903 
Division  XXV. 

Amendment. 

Inventor:     Sulman  &  Kirkpatrick-Picard. 

Invention:      Ore   Concentration. 

Filed  October  5,  1903.  Serial  No.  175,871. 


Hon.   Commissioner  of   Patents. 

Sir:— 

The  above-named  application  is  hereby  amended  as 
follows : 

Claims  1  and  2,  line  4,  after  "separating"  insert: 
in  7i'ater. 

Add  the  following-  claims: 


A  process  for  concentrating  ores,  which  con- 
sists ilK^spending  the  crushed  ore  in  water,  blowing 
into  the  sah*e  a  gas  containing  finely  divided  oil,  and 
removing  the  nNUing  metalliferous   portion. 

5.  A  process  fo^s^ncentrating  ores  consisting  in 
suspending  the  crushed  ose  in  water,  discharging  into 
the  mixture  a  gas  saturated  v^ith  a  volitalized  oil,  and 
removing  the  floating  metallic  poKion. 

6.  A  process  for  concentrating  ot^,  which  con- 
sists in  blowing  a  hydrocarbon  vapor  into  asmixture  of 
crushed  ore  and  water,  and  removing  the  floauhg^  par- 
ticles. 
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A  process  for  concentrating  ores,  which  con- 
sists in'^-te^ting  the  crushed  ore  with  a  hydrocarbon 
spray,  separa^Rg^in  water  the  metahic  portion  from 
the  gangue,  and  reimm^ig  said  metallic  portion. 

8.  A  process  for  concentr^idng  ores  which  consists 
in  mixing  the  crushed  ore  with  ahy4i*o^^^'t)on,  spray- 
ing the  mixture  into  water,  and  removin^xtlie  floating 
particles. 


Remarks. 

Claims  1  and  2  have  been  amended  to  make  clear 
the  fact  that  the  crushed  ore  is  treated  with  the  oil 
previously  to  being  suspended  in  water.  None  of  the 
references  shows  this  feature.  By  treating  the  dry  ore 
with  oil  the  metallic  particles  are  enabled  to  take  up 
with  the  oil  to  a  much  greater  extent  than  could  occur 
in  water  consequently  better  results  are  obtained. 
Claims  3,  7  and  8  also  make  the  same  distinction. 

Claims  4,  5  and  6  are  drawn  to  include  blowing  a 
gas  into  the  mixture  of  water  and  crushed  ore.  The 
only  equivalent  of  this  is  found  in  the  British  patent 
cited,  and  as  this  reference  calls  for  an  acid  solution 
and  an  effervescent  salt  to  obtain  the  same  result,  the 
metal  would  be  acted  upon  by  the  acid  as  long  as  it 
was  in  the  liquid.     The  objections  to  this  are  obvious. 

Claim  8  contains  the  additional  feature  of  spraying 
the  oiled,  crushed  ore  upon  water.  This  is  broadly 
new  we  believe  in  so  far  as  the  reference  discloses. 

In  the  Redding  reference  no  mention  is  made  of 
using  artificial   means,    such   as   oil,    for   floating   the 


Butte  &  Snpcrwr  Aliniiuj  Company.         1861 

Defendant's  Exhibit. 

metallic  particles.     We  submit  that  this  reference  has 
no  bearing  on  the  claims. 

In  consideration  of  the  amendment  and  remarks  we 
respectfully  urge  a  favorable  action  upon  the  claims, 
with  the  understanding  that  a  drawing  will  be  filed 
at  an  early  date.  Our  client  is  abroad  and  there  will 
necessarily  be  some  lapse  of  time  before  we  can  receive 
a  drawing  from  him  in  this  case. 

Respectfully  submitted, 

Knight  Bros 
Washington,  D.  C. 

October  28,  1903. 
W. 

2—260 

M.  E.  C.  

Div Room  315  Paper  No.  3 

Address  only  "The  Commissioner  of  Patents, 

Washington,  D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and  title 

of  invention. 

r 

DEPARTMENT  OF  THE  INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  November  12,  1903. 
Mailed  "         "      " 

Henry  Livingstone  Sulman,  and 
Hugh  Fitzalis  Kirkpatrick-Picard, 
Care  Knight  Bros., 
■      City. 
Please   find  below   a  communication   from   the   Ex- 
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AMiNER  in  charge  of  your  application.    #175,871,  filed 
Oct.   5,   1903,   for  Ore  Concentration. 

F.  I.  Allen, 
Commissioner  of  Patents. 


The  amendment  filed  October  29,  1903,  has  been  en- 
tered by  inadvertence.  Action  on  the  merits  must  be 
refused  until  applicants  restrict  the  claims  to  a  simple 
species. 

The  spraying  of  the  mixed  pulp  oil  through  air 
(claim  3) ;  the  spraying  of  pulp  with  oil  before  separa- 
tion (claim  2) ;  the  spraying  of  crushed  ore  suspended 
in  water  (claim  4) ;  the  use  of  a  gas  carrying  volatized 
oil  (claim  5);  are  examples  of  different  species,  ns  ?.re 
the  methods  of  the  6th  to  8th  claims. 

Lewis  B.  Wynne 

Examiner, 
Division  XXV. 
TF  M 


■^.| 
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Serial  No.  175,871     Paper  No.  4 
Application  Room  Patent  Office 

Dec  15  1903  Dec  16  1903 

U.   S.  Patent  Office.  Division  XXV. 

Room   No.   315. 

Amendment. 

Inventors:     Henry  L.   Sulman  &  H.   F.   Kirkpatrick- 

Picard. 
Invention:     Ore  Concentration. 
Filed   October   5,    1903.  Serial   No.    175,871. 


Hon.   Commissioner  of   Patents. 

Sir:— 

The  above-named  application  is  hereby  amended  as 
follows : 

In  accordance  with  the  Examiner's  requirements  a 
drawing  is  filed  herewith  illustrating  means  for  carry- 
ing out  the  process  described  in  this  application.         ^ 

Specification:  Page  4,  line  14,  after  "means"  in- 
sert : — 


In  the  accompanying  drawings: 

Figure  1  is  a  diagram  in  longitudinal  section  of  an 
apparatus  suitable  for  carrying  out  this  process. 

Figure  2  is  a  diagram  in  perspective,  partly  in  sec- 
tion of  another  form  of  suitable  apparatus,  and 

Figure  3  is  a  diagram  in  perspective,  partly  in  sec- 
tion of  an  alternative  form  of  apparatus. 
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Referring  to  Figure  1,  A  is  a  tank  for  pulp  which 
delivers  through  a  pipe  A'  to  a  concentrating  tank  B 
the  bottom  of  which  slopes  downward  from  the  inlet. 
The  tank  B  is  provided  at  the  bottom  with  a  coiled 
pipe  B'  suitably  perforated,  supported  in  bearings  B^ 
and  arranged  to  be  rotated  by  means  of  a  spur  wheel 
B^  or  the  like.  Air  is  forced  into  this  pipe  B'  through  a 
pipe  C  and  oil  is  simultaneously  introduced  into  the 
pipe  C  from  a  carburettor  or  the  like  C^  At  the  end 
of  the  tank  B  furtherest  from  the  pulp  inlet,  a  launder 
B^  is  placed  to  receive  the  discharge  of  floating  ma- 
terial and  an  outlet  tap  B^  is  provided  at  the  lowest 
point  of  the  tank. 

Referring  to  Figure  2,  D  is  a  tank  in  which  pulp 
and  oil  are  mixed  and  the  mixture  passes  through  an 
outlet  tap  D'  to  an  ejector  E  through  which  air  under 
pressure  is  passed  by  the  pipe  E'.  The  spray  of  pulp, 
oil  and  air  falls  into  a  tank  F  filled  with  water  and 
consisting  of  a  series  of  communicating  pointed  boxes 
which  increase  in  depth  from  the  inlet  end.  A  launder 
F'  is  provided  at  the  outlet  end  of  the  tank  and  out- 
let taps  F-  are  placed  at  the  lowest  points  of  the  boxes. 

Referring  to  Figure  3,  G  is  a  tank  in  which  pulp 
and  oil  are  mixed,  H  is  a  circular  disc  attached  to  a 
vertical  spindle  H'  supported  in  bearings  H^  and  ar- 
ranged to  be  rotated  through  a  driving  pulley  H""^  or 
the  like.  Surrounding  the  spindle  is  a  cylindrical  col- 
'ar  J  connected  with  the  tank  G  by  a  pipe  Y  so  that  the 
pulp  and  oil  are  fed  through  the  collar  to  the  rotating 
disc.    Surrounding  the  disc  is  a  series  of  annular  point- 
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ed  troughs  K  communicating  with  one  another  and 
increasing  in  depth  towards  the  outside  and  filled 
with  water.  A  launder  K'  is  provided  at  the  periphery 
of  the  outside  trough  to  receive  the  discharged  float- 
ing material  and  outlet  taps  K^  are  placed  at  the  low- 
est points  of  the  troughs. 


Cancel  the  claims  and  substitute  the  following: 


1.  The  herein  described  process  of  concentrating 
ores  which  consist  in  bringing  the  pulp  into  intimate 
contact  with  "oil"  in  the  form  of  spray  and  with  a  gas 
and  thereafter  separating  the  metalliferous  constituents 
from  the  gangue. 

2.  The  herein  described  process  of  concentrating 
ores  which  consists  in  bringing  the  pulp  into  inti- 
mate contact  with  "oil"  disseminating  the  mixture 
through  air  and  thereafter  separating  the  metalliferous 
constituents  from  the  gangue  water. 


Remarks. 

The  specifications  cited  have  been  considered  and 
the  Examiner's  attention  is  directed  to  the  following 
points : — 

Lake  (Froment)  British  Patent  No.  12//8/02.  It 
is  clear  that  this  specification  discloses  the  principle 
of  the  liberation  of  gas  bubbles  in  a  mixture  of  ore  pulp 
and  oil,  in  order  to  raise  the  oiled  mineral  to  the  sur- 
face; and  Froment  considers  that  the  action  takes 
place  most  effectively  when  the  gas  is  in  a  nascent  state 
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as  when  the  gas  is  directly  generated  in  the  pulp.  Fro- 
ment,  however,  has  not  recognized  the  advantages 
which  result  from  using  oil  in  the  form  of  spray. 

It  is  very  important  to  notice  that  if  the  oil  be  at- 
omized in  an  air,  or  other  gas  current  every  minute 
particle  of  oil  is  brought  into  intimate  contact  with 
the  gas  and  with  the  metalliferous  mineral,  with  the 
result  that  the  particles  of  oiled  mineral  adhere  to 
films  or  bubbles  of  gas  with  great  rapidity.  Further, 
the  particles  of  metalliferous  mineral  being  in  some 
cases  very  small,  it  is  essential  to  have  the  oil  and 
adhering  gas  in  a  correspondingly  fine  state  of  di- 
vision and  this  is  obtained  in  the  Sulman  and  Picard 
process  of  atomizing  the  oil. 

The  particular  method  invented  by  Messrs.  Sulman 
&  Picard  for  causing  the  finely  divided  oil  to  be  ex- 
posed to  air  is  a  specially  rapid  and  convenient  method 
of  effecting  the  intimate  contact  of  the  minute  par- 
ticles of  oil  and  mineral  with  air,  and  the  resulting 
adhesion  of  these. 

Redding  U.  S.  No  668/42.  This  specification  de- 
scribes an  apparatus  for  separating  graphite  from  ore, 
depending  upon  the  fact  that  finely  divided  graphite 
will  fioat  on  water.  The  ground  ore  is  dropped  on  to  a 
moving  surface  of  water  and  is  wid|f^jy  distributed 
and  blown  over  the  surface  of  the  water.  The  heavy 
material  sinks  while  the  particles  of  graphite  are 
fioated  off. 

This  is  not  an  oil  process:  it  is  not  suggested  that 
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the  air  attaches  itself  in  anyway  to  the  graphite  or 
that  the  flotation  of  the  graphite  is  effected  by  the  ac- 
tion of  the  air.  On  the  contrary  it  is  clearly  stated  on 
page  1  line  13  to  15  that  the  graphite  floats  because 
it  is  in  the  form  of  scales  or  laminae  which  repel  water. 

So  far  as  the  Sulman  &  Picard  process  is  concerned 
this  citation  appears  to  have  no  particular  bearing,  as 
owing  to  the  absence  of  oil,  it  is  impossible  that  Red- 
ding can  have  used  a  current  of  air  for  the  purpose 
of  producing  intimate  contact  between  the  air  and  a 
spray  of  atomized  oil  to  cause  the  latter  to  adhere  to 
metalliferous  mineral  and  float. 

A  favorable  action  is  respectfully  solicited. 
Respectfully  submitted, 

Knight  Bros 

Attorneys. 
Washington,  D.  C, 

December  12,  1903. 
W. 
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fi 


I 


Div Room  315  Paper  No.  5 

Address  only  "The  Commissioner  of  Patents, 

Washington,  D.  C." 

All  communications  respecting  this  appHcation  should 

give  the  serial  number,  date  of  fihng,  and  title 

of  invention. 

DEPARTMENT  OF  THE  INTERIOR 

UNITED   STATES   PATENT   OFFICE 

Washington,  D.  C,  Dec.  18,  1903. 
Mailed  "       "       *' 

SuLMAN   &  KiRKPATRICK-PlCARD, 

Care   Knight   Bros., 

City. 
Please   find   below   a   communication   from   the   Ex- 
aminer in  charge  of  your  application.    #175,871,  filed 
Oct.  5,  1903,  for  Ore  Concentration. 

F.  I.  Allen, 
Commissioner    of    Patents. 


Case  as  amended  Dec.  15,  1903,  further  considered. 

The  drawing  filed  has  been  criticized  as  follows: 
"Informal;  space  for  heading  required;  see  sheet  3. 
Admit  for  examination  only."  The  claims  bear  the 
relation  of  two  different  species  rather  than  that  of 
genus  and  species.  Restriction  to  a  single  species  is 
required  in  advance  of  action  upon  the  merits. 

T.  F.  Mitchell 
Act'g  Examiner, 
T.  F.  Mitchell  Div.  XXVI 
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Application  Room  Serial  No.  175.871  Paper  No.  6 

Mar  18  1904  Patent  Office 

U.  S.  Patent  Office  Mar  19  1904 

Division  XXV. 
Room  No.  315.  Serial  No.  175871. 

Inventors:     Sulman  &  Picard. 
Invention:     Ore  Concentration. 
Filed  October  5,  1903. 


Hon.  Commissioner  of  Patents. 
Sir: 

The  Examiner's  remarks  have  been  considered  and 
the  inventors  cannot  appreciate  the  objection  that  "the 
claims  bear  the  relation  of  two  different  species  rather 
than  of  genus  and  species". 

The  essential  feature  of  the  applicants'  invention 
is  that  in  the  separation  of  minerals  by  oil,  the  oil  is 
used  in  the  form  of  a  spray  and  Messrs.  Sulman  & 
Picard  have  discovered  that  the  affinity  of  the  oil 
for  the  mineral  and  particles  of  air  is  more  active 
and  rapid  if  the  oil  be  finely  divided. 

The  first  claim  at  present  on  file  is  as   follows: — 

The  herein  described  process  of  concentrating  ores 
which  consists  in  bringing  the  pulp  into  intimate  con-^ 
tact  with  oil  in  the  form  of  spray  and  with  a  gas 
and  thereafter  separating  the  metalliferous  constitu- 
ents from  the  gangue. 

It  is  submitted  that  this  claim  is  directed  to  the 
genus  of  the  process  and  while  several  methods  have 
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been  described  and  illustrated  by  which  the  oil  may 
be  sprayed,  each  of  these  methods  comes  within  the 
scope  of  this  first  claim. 

The  second  claim  is  specially  directed  to  the  pre- 
ferred form  of  the  process,  as  illustrated  in  Figure  3, 
consisting  in  bringing  the  pulp  into  intimate  contact 
with  the  oil,  disseminating  the  mixture  through  air 
and  thereafter  separating  the  metalliferous  constitu- 
ents from  the  gangue  in  water,  but  the  oil  at  the  mo- 
ment when  it  becomes  attached  to  the  particles  of 
air  is  clearly  in  the  form  of  a  spray  and  it  is  sub- 
mitted that  the  process  covered  in  claim  2  is  there- 
fore a  species  of  that  covered  in  claim  1  and  a  re- 
examination of  the  claims  is  therefore  respectfully 
requested. 

Respectfully  submitted. 

Knight  Bros. 

Attorneys. 
Washington,  D.  C, 

March  18,  1904. 
H. 
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M.  E.  C. 


Div.  25     Room  315  Paper  No.  7 

Address  only  "The  Commisisoner  of  Patents, 

Washington,    D.    C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and  title 

of  invention. 

DEPARTMENT    OF     INTERIOR 

UNITED   STATES   PATENT   OFFICE 

Washington,  D.  C.  April  5,  1904. 
Mailed  "       "       " 

Henry    Livingstone    Sulman    &    Hugh    Fitzalis 

KiRKPATRICK-PlCARD, 

Care  Knight  Bros., 
City. 
Please  find  below  a  communication   from  the   Ex- 
aminer in  charge  of  your  application  #175,871,  filed 
Oct.  5,  1903,  for  Ore  Concentrator. 

F.  I.  Allen, 
Commissioner  of  Patents. 

Case  as  argued  March  18,  1904,  further  considered. 

In   view   of   the   explanation   supplied,    the    require- 
ment of  division   is   withdrawn. 

The  claims  may  possibly  be  allowed. 

The  case  now  awaits  the  relieving  of  the  drawing 
of  formal  objections.  Lew^s  B.  Wynne 

Examiner, 
T.  F.  Mitchell  Division   XXV. 
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Application  Room  Serial  No.  175.871  Paper  No.  8 

Mar  15  1905  Patent  Office, 

U.  S.  Patent  Office.  Mar  16  1905 

Division  XXV. 
Room  No.  315. 

Amendment. 


Inventor:     Henry  L.  Sulman  &  H.  F.  K.  Picard. 

Invention:     Ore  Concentration. 

Filed  October  5,  1903.  Serial.  No.   175871. 


Hon.  Commissioner  of  Patents. 
Sir: 

The  above-named  application  is  hereby  amended  as 
follows : 

Cancel  Figure  3  of  the  drawing  now  in  the  case  and' 
substitute  the  sheet  of  drawing  attached  hereto. 

The   case    is   now    in   condition    for    allowance   and 
an  early  action  is  soHcited. 

Respectfully  submitted, 

Knight   Bros 

Attorneys 
Washington,  D.  C, 

March  14,  1905. 
H. 
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Issue  Division.  Serial  No.  175,871 

All  communications  should  be  addressed  to  "The  Com- 
missioner of  Patents,  Washington,  D.  C." 

DEPARTMENT  OF  THE  INTERIOR, 

U.  S.  PATENT  OFFICE, 

WASMTXrrroNj,  D.   C      'Tnrrh   20,    1905,    190 

Henry  L.  Sukm-'vjn  and 
Hugh  F.  Kirkpatrick-Picard. 
%  Knight  Bros, 
City 

Sir: — Your  application  for  a  patent  for  an  Improve- 
ment IN  Ore  Concentration.  Filed  Oct.  5,  1903,  1.  .  .  ., 
has  been  examined  and  allowed. 

The  final  fee,  Twenty  Dollars,  must  be  paid,  and 
the  Letters  Patent  bear  date  as  of  a  day  not  later  than 
SIX  MONTHS  from  the  time  of  this  present  notice  of  al- 
lowance. 

If  the  final  fee  is  not  paid  within  that  period  the  patent 
will  be  withheld,  and  your  only  relief  will  be  by  a  re- 
newal of  the  application,  with  additional  fees,  under  the 
provisions  of  Section  4897,  Revised  Statutes.  The 
Office  aims  to  deliver  patents  upon  the  day  of  their  date, 
and  on  which  their  term  begins  to  run';  but  to  do  this 
properly  applicants  will  be  expected  to  pay  their  final 
fees  at  least  twenty  days  prior  to  the  conclusion  of  the 
six  months  allowed  them  by  law.  The  printing,  photo- 
lithographing,  and  engrossing  of  the  several  patent 
parts,  preparatory  to  final  signing  and  sealing,  will  con- 
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sume  the  intervening  time,  and  such  work  will  not  be 
done  until  after  payment  of  the  necessary  fees. 

When  you  send  the  final  fee  you  will  also  send,  dis- 
tinctly AND  PLAINLY  WRITTEN,  the  name  of  the  in- 
ventor and  TITLE  OF  invention  as  above  given,  date 
OF  allowance  (which  is  the  date  of  this  circular), 
date  of  filing,  and,  if  assigned,  the  names  of  the 
assignees. 

If  you  desire  to  have  the  patent  issue  to  assignees, 
an  assignment  containing  a  request  to  that  effect,  to- 
gether with  the  fee  for  recording  the  same,  must  be 
filed  in  this  Office  on  or  before  the  date  of  payment  of 
final  fee. 

After  issue  of  the  patent  uncertified  copies  of  the 
drawings  and  specifications  may  be  purchased  at  the 
price  of  5  cents  each.  The  money  should  accompany 
the  order.    Postage  stamps  will  not  be  received. 

Respectfully, 

F.  I.  Allen 
Commissioner  of  Patents. 

After  allowance,  and  prior  to  payment  of  the  final 
fee,  applicants  should  carefully  scrutinize  the  descrip- 
tion to  see  that  their  statements  and  language  are  cor- 
rect, as  mistakes  not  incurred  through  the  fault  of  the 
office,  and  not  affording  legal  grounds  for  reissues, 
will  not  be  corrected  after  the  delivery  of  the  letters 
patent  to  the  patentee  or  his  agent. 

In  remitting  the  final  fee  give  the  Serial  Number 
at  the  head  of  this  notice. 

If  payment  is  made  by  check  or  draft,  the  credit  al- 
lowed is  subject  to  the  collection  of  the  same. 


I 
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'J  $20.00  Received 

Jun  12  1905     H 

Chief  Clerk.  U.  S.  Patent  Office 

Memorandum 

of 

Fee  Paid  at  United  States  Patent  Office. 


(Be  careful  to  give  correct  Serial  No.) 
Serial  No.     175871  ,   190.. 

Inventor : 

Henry  L.  Sulman  &  H  F.  Kirkpatrick  Picard 
Patent  to  be  issued  to 
Name  of  invention,  as  allowed: 

Ore  Concentration 
Date  of  Payment: 

Jun  12-05 
Fee : 

$20 
Date  of  Filing: 

Oct  5-  1903 
Date  of  Circular  of  Allowance: 

March  29-05 
The  Commissioner  of  Patents  will  please  apply  the 
accompanying  fee  as  indicated  above. 
Send  Patent  to  Knight  Bros. 

Knight  Bros  Attorney. 

McGiU  Bldg 
City 
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Address   only   "The   Commissioner  of   Patents. 
Washington,  D.  C." 

DEPARTMENT    OF    THE    INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  June  12,  1905. 

H,  L.  Sulman  &  H.  F.  Kirkpatrick-Picard, 
C/o  Knight  Bros., 
City. 
Sir: 

You  are  informed  that  the  final  fee  of  twenty  dol- 
lars has  been  received  in  your  application  for  Im- 
provement in  Ore  Concentration. 

Very  respectfully 

F.  I.  Allen. 
Commissioner  of  Patents. 


[Here  follows  printed  copy  of  Patent  793,808.] 
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1903 
CONTENTS: 

83.     Mills 
Ore  and  Coal 
Print  Washers. 

Application — papers.     O.  K. 

1.  Rej.     Oct.  20,   1903 

2.  Amendment  A.  Oct.  29  1903 

3.  Rej     Nov.  12  1903 

4.  Amendment  B.  Dec.   15,   1903. 

5.  Letter  —  Dec.  18,  1903 

6.  Argument  Mar.   18,   1904. 

7.  Letter  Apr.  5  1904 

8.  Amend't  to  Drg.  Mar.   15,  1905 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
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23. 

TITLE: 
Improvement  in  Ore  Concentration 
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Def&ndant's  Exhibit  Certified  Copy  of  File-Wrap- 
per and  Contents  of  Schwarz  Patent  No.  £07,501. 


UNITED  STATES  OF  AMERICA, 

Department  of  the  Interior, 
united  states  patent  office. 

To  all  to  whom  these  presents  shall  come,  Greeting: 

This  is  to  certify  that  the  annexed  is  a  true  copy 
from  the  Records  of  this  Office  of  the  File  Wrapper 
and  Contents,  in  the  matter  of  the  Letters  Patent  of 
Alfred  Schwarz,  Assignor  to  Schwarz  Ore  Treating 
Company,  Number  807,501,  Granted  December  19, 
1905,  for  Improvement  in  Processes  of  Concentrat- 
ing Ores. 

In  testimony  whereof  1  have  hereunto  set  my  hand 
and  caused  the  seal  of  the  Patent  Office 
to  be  affixed  at  the  City  of  Washington, 
this  20th  day  of  May,  in  the  year  of  our 
[seal.  I  Lord  one  thousand  nine  hundred  and 
twelve  and  of  the  Independence  of  the 
United  States  of  America  the  one  hundred 
and  thirty-sixth. 

F  A  Tennant 
Acting  Commissioner  of  Patents. 
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Div'n  XXV 


Div.  3  25 
(Ex'r'sBook).     62>4 
5 


Number  (Series  of  1900). 

1905 
256,487 

Patent  No.  807,501 
Name     Alfred  Schwarz 

Assor  to  Schwarz  Ore  1'reating  Company,  of  Phoenix 
Territory  of  Arizona,  a  corporation  of  Territory  of  Ari- 
zona, 
of  New  York 

ON  State  of     New  York 
1—1 

-Invention     Process  of  Concentrating  Ores 

Original.  Renewed. 


Petition                     Apl.   19 

,  1905 

,  190 

T3  2 

Affidavit                       "     " 

,  1905 

,  190 

i^    O 

Specification                 "     " 

,  1905 

,  190 

Drawing                                    , 

190 

,  190 

Model  or  Specimen  Not  req'd, 

190 

,  190 

O 

1  First  Fee  Cash  $15  Apr.  9 

,  1905 

,190 

''       "     Cert. 
Appl.  filed  complete  Apl  19 

190 
,  1905 

,  190 
,  190 

:amined  Lewis  B  Wynne 

c                                         July  12th 
o 

1905 

,  190 

12  Countersigned  J  W   Babson 

,  190 

Q                           For  Commissioner. 

For  Commissioner. 

Notice  of  Allowance     July  13     , 

1905 

,  190 

Final  Fee  Cash  $20  Nov  25 

1905 

,  190 

2 

"       "   Cert. 

190 

,  190 
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Patented  December  19,  ,  1905 

Associate  Attorney  Attorney  Chas.  S.  Jones 

141-B'dway 
New  York,  N.  Y. 
Name  Serial  Number 

3  Patent  No.  Date  of  Patent 


$15 — Received 

ck  Apr  19  1905     Y 

Chie^-'Clerk  U.  S.  Patent  Office 

New   York,   April    15,    1905. 

Hon.  Commissioner  of  Patents, 
Washington,  D.  C. 

Sir: — 

I  enclose  herewith  the  papers  in  the  matter  of  the 
application  of  Alfred  Schwarz  for  an  improvement  in 
the  Process  of  Concentrating  Ores  together  with  check 
for  $15.00  in  payment  of  the  filing  fee  thereon. 

Respectfully, 

Charles  S  Jones 
(Enclo.) 
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Mail  Room  Application 

Apr  19  1905  Serial  No.  256,487  Paper  No.  >^ 

U.  S.  Patent  Office. 

Petition. 

To  THE  Commissioner  of  Patent.  : — 

Your  petitioner,  Alfred  Schwarz,  a  subject  of  the 
Emperor  of  Germany  and  a  resident  of  the  Borough  of 
Manhattan,  City,  County  and  State  of  New  York,  and 
whose  Post  Office  address  is  No.  505  Broome  Street,  in 
the  said  City  and  State  of  New  York,  prays  that  Letters 
Patent  may  be  granted  to  him  for  the  new  and  useful 
improvements  in  the  Process  of  Concentrating  Ores 
set  forth  in  the  annexed  specification ;  and  he  hereby  ap- 
points Charles  S.  Jones  of  141  Broadway  in  the  said 
City,  County  and  State  of  New  York,  his  attorney  with 
full  power  of  substitution  and  revocation,  to  prosecute 
this  application,  to  make  alterations  and  amendments 
therein,  to  sign  the  drawings,  to  receive  the  patent  and 
to  transact  all  business  in  the  Patent  Office  connected 
therewith. 

Signed  at  New  York  City,  this  31st  day  of  January 
1905 

Alfred  Schwarz 

To  ALL  WHOM  it  MAY  CONCERN,  be  it  kuown  that  I, 
Alfred  Schwarz,  a  subject  of  the  Emperor  of  Ger- 
many and  a  resident  of  the  Borough  of  Manhattan,  City, 
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County  and  S^ate  of  New  York,  have  invented  certain 
new  and  useful  improvements  in  the  Process  of  CoN; 
CENTRATiNG  Ores  of  which  the  following^  is  a  specifi- 
cation. 

In  the  concentration  of  ores  by  the  employment  of 
hydrocarbons  as  adhesive  agents,  it  has  been  observed 
that  sulfids  yield  better  results  than  oxids,  carbonates 
and  chbrids.  In  fact,  so  far  as  known  to  me,  a  practical 
application  of  such  process  before  my  inventions  relat- 
ing to  this  art,  has  been  largely,  if  not  wholly,  confined 
to  sulfid  ores.  The  object  of  the  present  invention  is  to 
extend  the  application  of  hydrocarbon  concentrating 
processes  to  ores  heretofore  considered  unworkable,  by 
first  converting  such  ores  into  sulfids  preferably  by  a 
wet  method  to  thereby  preserve  the  mass  of  ore  in  its 
crushed  condition  and  suitable  for  treatments  according 
to  known  methods. 

In  carrying  out  the  present  invention  i  proceed  by 
preparing  a  soluble  sulfid  in  any  well  known  manner,  for 
example  by  dissolving  sulfur  in  an  aqueous  solution  of 
potassium  or  sodium  hydrate,  the  sulfur  being  added  in 
sufficient  quantity  to  give  the  desired  reaction.  The 
pulverized  ore  containing  the  mineral  in  the  form  of 
oxid,  carbonate  or  chlorid  is  then  mixed  in  a  suitable 
vessel  with  the  sulfid  solution,  the  mass  being  either 
cold  or  heated  by  suitable  means  and  the  vessel  pro- 
vided with  an  agitator  to  effect  a  thorough  and  inti- 
mate mixture.  During  this  operation  the  oxid,  car- 
bonate or  chlorid  is  converted  into  a  sulfid  by  the  ac- 
tion of  the  potassium  or  sodium  sulfid,  a   form  which 
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is  capable  of  subsequent  practical  treatment  with  hydro- 
carbons for  the  separation  of  the  values  from  the  earthy 

• 

or  rocky  constituents  of  the  ore.  As  the  action  of  the 
hydrocarbon  on  the  metallic  constituents  of  the  ore  is 
a  surface  action,  it  is  unnecessary  to  proceed  so  far 
as  to  convert  the  entire  mass  of  the  particles  of  oxid, 
carbonate  or  chlorid  into  a  sulfid,  it  being  sufficient 
if  the  surface  of  the  particles  is  so  converted  as  there- 
by there  is  pb)r^ented  all  that  is  necessary  for  the  de- 
sired action  of  the  hydrocarbon. 

After  the  initial  conversion  as  above  described  the 
ore  may  be  concentrated  by  any  suitable  treatment  with 
a  hydrocarbon,  and  for  such  purpose  I  may  use  a  hy- 
drocarbon which  is  normally  liquid,  or  one  which  is 
solid  at  normal  temperatures,  or  the  latter  in  admix- 
ture with  the  former  as  described  in  my  application 
serial  Nos.  210,137,  210,138,  225,370  and  231,395  and 
U.  S.  Patent  No.  771,  277.  Of  hydrocarbons  which  are 
solid  at  normal  temperatures  and  required  to  be  melted 
there  may  be  used  paraffin  or  ozocerite,  or  a  resinous 
hydrocarbon  such  as  resin,  pitch  or  asphaltum.  Of 
normal  liquid  hydrocarbons  there  may  be  used  any  suit- 
able vegetable,  animal  or  mineral  oil.  These  hydro- 
carbons may  be  used  singly  or  in  combination  of  two 
or  more,  it  being  understood  that  the  constitution  of 
the  adhesive  agent  will  depend  upon  the  character  of 
the  ore  to  be  treated,  varying  as  the  ore  varies. 

Ore,  either  in  a  dry  or  wet  condition,  is  mixed  in 
any  suitable  vessel  having  an  agitator  with  the  hydro- 
carbon, sufficient  quantity  being  added  to  effect  the 
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desired  separation.  If  the  hydrocarbon  is  one  which 
is  solid  at  normal  temperatures,  it  is  first  melted  and 
then  stirred  in  with  the  ore,  the  mixture  being  effected 
by  any  suitable  mechanical  means  and  if  desired  air, 
steam  or  gas  may  be  injected  into  the  mass  either  alone 
or  to  assist  the  mechanical  agitation.  The  injection 
of  such  gaseous  agent  results  in  the  hydrocarbon 
taking  up  an  appreciable  quantity  of  air  or  gas  giving 
a  certain  sponginess  which  increases  its  floating 
power. 

As  a  specific  example  of  my  invention  I  have 
used  as  an  adhesive  agent  a  mixture  of  paraffin  and 
resin,  heat  being  employed  if  necessary  to  maintain 
this  compound  in  a  melted  condition  after  it  has  been 
mixed  with  the  ore. 

After  an  intimate  mixture  with  all  parts  of  the 
ore  has  been  effected  the  mass  is  subjected  to  the 
action  of  water  heated  to  any  desired  temperature 
even  as  high  as  the  boiling  point  whereby  the  earthy 
or  rocky  constituents  are  liberated  and  washed  out 
and  settled  in  the  bottom  of  the  vessel.  The  metal- 
lic constituents  of  the  ore  having  united  with  the 
adhesive  agent  may  be  skimmed  or  screened  off  and 
run  to  a  centrifugal  drier  for  the  separation  or  re- 
covery of  the   concentrates   from   the   adhesive   agent. 

Instead  of  subjecting  the  mass  to  the  action  of 
heated  or  boiling  water,  cold  water,  preferably  un- 
der pressure,  may  be  injected  into  the  mass,  the  effect 
of  which  is  to  solidify  or  granulate  the  adhesive  agent, 
which,   with  the  entrapped  metallic  constituents,   may 
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be  floated  or  screened  off,  while  the  tailings  being 
saturated  with  water  will  be  precipitated  more  or  less 
completely  to  the  bottom  of  the  vessel.  By  subjecting 
the  mass  to  heat  in  a  suitable  vessel  the  adhesive  agent 
is  melted  and  the  concentrates  may  be  separated  and 
rcovered  therefrom  by  a  centrifugal  drier,  fiUer  press 
or  other  means.  The  mass  of  ore  and  adhesive  agent 
may  first  be  treated  with  heated  or  boiling  water 
and  subsequently  treated  with  cold  water.  Also  dur- 
ing the  treatment  with  water  which  may  be  made 
acid  or  alkaline  if  desired,  the  mass  may  be  agitated 
mechanically  or  by  the  injection  of  air,  steam  or  gas. 

The  concentrates  if  necessary  may  be  washed  with 
a  solution  of  potassium  or  sodium  hydrate  to  re- 
move any  remaining  portions  of  the  adhesive  agent. 

While  I  have  described  in  giving  a  specific  method 
of  procedure  the  use  of  a  mixture  of  paraffin  and 
resin,  I  may  use  either  one  of  these  singly,  the  suc- 
cessive steps  of  the  operation  being  the  same.  Or 
I  may  use  singly  or  normally  liquid  hydrocarbon  fol- 
lowing the  same  method  of  operation  except  in  such 
case  there  will  of  course  be  no  soHdification  or  granu- 
lation .of  the  h3^drocarbon.  When  using  a  normally 
liquid  hydrocarbon  the  mass  may  be  treated  either 
with  cold  or  heated  water  to  effect  the  separation 
of  the  adhesive  agent  with  the  metallic  constitu- 
ents of  the  ore  from   the  tailings. 

The  essential  feature  of ,  the  present  invention  is 
the  conversion  of  an  ore  of  the  character  above  speci- 
fied   into    a    sulfid    to    adapt    it    for    treatment    by    a 
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hydrocarbon.  The  particular  method  of  concentra- 
ting by  the  employment  of  a  hydrocarbon  being  var- 
ied according  to  known  methods  as  may  be  desired 
or  suitable  to  the  particular  ore,  and  while  I  have 
given  specific  examples,  I  do  not  wish  to  be  wholly 
restricted  thereto. 
|fl(  In  carrying  out  the  conversion  above  described,  I 
use  an  excess  of  sulfur  above  the  theoretical  quan- 
tity necessary  to  effect  the  change  of  oxid,  carbonate 
or  chlorid  to   sulfid. 

What  I  claim  and  desire  to  secure  by  Letters  Patent 
is: — 

1.  The  method  of  treating  ores  which  consists  in 
subjecting  a  non-sulfid  ore  to  the  action  of  a  soluble 
sulfid  to  convert  the  mineral  into  a  sulfid,  then  treat- 
ing the  mass  with  a  hydrocarbon  and  finally  separating 
the  hydrocarbon  with  the  entrapped  metallic  constitu- 
ents of  the  ore  from  the  tailings. 

non-sulfld  mineral 

2.  The  method  of  treating  an  ore  containing  /\  JJie 
■mineral  -m  4ke  form  -el  -rWi  oxid,  carbonate  -©*■  chlorid 
by  subjecting  the  same  to  the  action  of  an  alkaline 
sulfid  to  convert  the  mineral  into  a  sulfid,  then  treat- 
ing the  mass  with  a  hydrocarbon  and  finally  separat- 
ing the  hydrocarbon  with  the  entrapped  metallic  con- 
stituents of  the  ore  from  the  tailings. 

non-iulfid  mineral 

3.  The  method  of  treating  an  ore  containing  ^  -the 
mineral  4«  -^^  •  form  -ei  -em.  o^cid,  carbonate  -m'  chlorid 
by  subjecting  the  same  to  the  action  of  an  aqueous 
solution  of  potassium  or  sodium  sulfid  to  convert  the 
mineral  into  a  sulfid,  then  treating  the  mass  with  hydro- 
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carbon  and  finally  seiparating  said  hydrocarbon  with 
the  entrapped  metallic  constituents  of  the  ore  from 
the  tailings. 

non-sulfid  mineral 

4.  The  method  of  treating  an  ore  containing  /^  4ke 
mineral  -m  4h€  form  -ef  -aw  oxid,  carbonate  -er  ch^orid 
by  subjecting  the  same  to  the  action  of  a  soluble  sul- 
fide with  a  melted  hydrocarbon  which  is  solid  at  nor- 
mal temperatures  and  finally  separating  said  hydro- 
carbon with  the  entrapped  metallic  constituents  from 
tailings. 

non-sulfld  mineral 

5.  The  method  of  treating  an  ore  containing  /\  -the 
■mineral  4ft  -th^  form  -ef  -an  oxid,  carbonate  -or  chlorid 
by  subjecting  the/resulting  metallic  sulfid  with  a  com- 
pound of  melted  paraffin  and  resin,  then  separating 
said  compound  with  entrapped  metallic  constituents 
from  the  tailings. 

In  testimony  whereof  I  have  hereunto  signed  my 
name  in  the  presence  of  two  subscribing  witnesses: 

Alfred  Schwarz 
Witnesses : 

E.  F.  Porter 

Alexander  Rodman 


State  of  New  York      1 
County  of  New  York  j 

Alfred  Schwarz,  the  above-named  petitioner,  being 

See  Oath  duly  swom  dcposcs  and  says  that  he  is  a  subject  of  the 

lune  ao/05  ]7i^-,pgj-Qj-  Qf  Germany  and  a  resident  of  the  Borough  of 

Manhattan,  City,  County  and  State  of  New  York;  that 

he  verily  believes  himself  to  be  the  original,  first  and 
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sole  inventor  of  the  improvements  in  the  Process  of 
Concentrating  Ores  described  and  claimed  in  the 
annexed  specification;  that  he  does  not  know  and  does 
not  beHeve  that  the  same  was  ever  known  or  used  be- 
fore his  invention  or  discoverv  thereof    r>r  notAnf^ri  — 


this  application;   that  said  invention  has  not   been 
J|)atented  to  him  or  to  others  with  his  knowledge  or 
consent  in  this  or  any  foreign  country  for  more  than 


tion,  and  that  no  application  tor  a  patent  on  bam  im- 
provement has  been  filed  by  him  or  his  legal  repre- 
sentatives or  assigns  in  any  country  foreign  to  the 
United  States. 

Alfred  Schwarz 

Sworn  to  and  subscribed  before  me  this  3P*  day 
of  January  1905. 

E.  F.  Porter 
Notary  Public,  No.  58  Kings  Co. 
[seal.]  Certificate  filed  in  N.  Y.  Co. 
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carbon  and  finally  separating  said  hydrocarbon  with 
the  entrapped  metallic  constituents  of  the  ore  from 
the  tailings. 

'  non-sulfld  mineral 

4.     The  method  of  treating  an  ore  containing  /\  4he 
mineral  -in  -4h€  form  -of  -aft  oxid,  carbonate  -^r  ch^orid 

P.  1890,  L.  8,  insert    "  then  treating   the  resulting  metallic 
sulfid  "  before  "  with  a  " 


tailings. 

non-sulfid  mineral 

5.     The  method  of  treatinsf  an  ore  containing:  /\  4be 

lune  30/05  '^  . 

■mineral  4H-tl»e  -je^^^^  -^  -f*^  -cx«ij.   .norb-^v^-^^^^  -'^-    ^-'     '  ■• 

P.  1890,  L.  14,  insert   "  same  to   the   action    of   a   soluble 
sulfid  then  treating  the  "  before  "  resulting  " 


In  testimony  whereof  I  have  heremito  signed  my 
name  in  the  presence  of  two  subscribing  witnesses: 

Alfred  Schwarz 
Witnesses : 

E.  F.  Porter 

Alexander  Rodman 

State  of  New  York      ] 
County  of  New  York  J 

Alfred  Schwarz,  the  above-named  petitioner,  being 

See  Oath  duly  swom  dcposcs  and  says  that  he  is  a  subject  of  the 

lune  ao/05  ^.^-^-^^yov  of  Germany  and  a  resident  of  the  Borough  of 

Manhattan,  City,  County  and  State  of  New  York ;  that 

he  verily  believes  himself  to  be  the  original,  first  and 
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sole  inventor  of  the  improvements  in  the  Process  of 
Concentrating  Ores  described  and  claimed  in  the 
annexed  specification;  that  he  does  not  know  and  does 
not  believe  that  the  same  was  ever  known  or  used  be- 
fore his  invention  or  discovery  thereof,  or  patented  or 
described  in  any  printed  publication  in  any  country  be- 
fore his  invention  or  discovery  thereof,  or  more  than 
two  years  prior  to  this  application,  or  in  public  use  or  on 
sale  in  the  United  States  for  more  than  two  years  prior 
to  this  application;  that  said  invention  has  not  been 
patented  to  him  or  to  others  with  his  knowledge  or 
consent  in  this  or  any  foreign  country  for  more  than 
two  years  prior  to  this  application ;  or  on  an  applica- 
tion for  a  patent  filed  in  any  country  foreign  to  the 
United  States  by  him  or  his  legal  representatives  or 
assigns  more  than  twelve  months  prior  to  this  publica- 
tion, and  that  no  application  for  a  patent  on  said  im- 
provement has  been  filed  by  him  or  his  legal  repre- 
sentatives or  assigns  in  any  country  foreign  to  the 
United  States. 

Alfred  Schwarz 

Sworn  to  and  subscribed  before  me  this  3P*  day 
of  January  1905. 

E.  F.  Porter 
Notary  Public,  No.  58  Kings  Co. 
[seal.]  Certificate  filed  in  N.  Y.  Co. 
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Div.  25     Room  315  Paper  No.   1 

Address  only  "The  Commissioner  of  Patents, 

Washington,  D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and 

title  of  invention. 

DEPARTMENT  OF  THE  INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  June  20,  1905. 
Mailed         "      "       " 
Alfred  Schwarz, 
Care  Chas.  S.  Jones, 

New  York  City. 
Please   find  below   a  communication   from   the   Ex- 
aminer in  charge  of  your  application.    #256,487,  filed 
April  19,  1905,  for  Process  of  Concentrating  Ores. 

F.  J.  Allen 
Commissioner  of  Patents. 


The  2nd,  3rd,  4th  and  5th  claims  are  alternative  in 
form  in  reciting  "an  oxid,  carbonate  or  chlorid".  It  is 
suggested  that  a  single  non-alternative  generic  expres- 
sion be  employed  in  lieu  of  the  alternative  one  quoted; 
thus  the  material  might  be  defined  as  "ore  containing 
non-sulfid  mineral".  With  the  change  suggested,  the 
claims  would  probably  be  allowable. 
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In  view  of  the  delay  between  the  execution  of  the 
oath  and  the  fihng  of  the  appHcation,  a  new  oath  is 
required  ex  /?ar^^  Branna,  97  O.  G.,  2533. 

Lewis  B.  Wynne 

Examiner, 
Division  XXV. 
T.  F.  Mitchell 

Mail  Room  Patent  Office 

Jun  30  1905  Jun  30  1905 

U.  S.  Patent  Office.  Division  XXV. 

Room  315. 

Serial  No.  256.487     Paper  No.  2 
Application  of  Alfred  Schwarz. 
Serial  No.  256,487. 
Filed  April  19,  1905. 
Process  of  Concentrating  Ores. 

Hon.   Commissioner  of   Patents. 

Washington,  D.  C. 
Sir: — 

Replying  to  the  Examiner's  letter  of  June  20th,  1905, 
please  amend  the  above  entitled  application  as  fol- 
lows : — 

Claim  2,  line  2,  cancel  "the  mineral  in  the  form  of  an 
oxid,  carbonate  or  chlorid"  and  substitute  therefor 
"non-sulfid   mineral." 

Claim  3,  lines  1  &  2  2,  cancel  "the  "mineral  in  the 
form  of  an  oxid,  carbonate  or  chlorid"  and  substitute 
therefor  "non-sulfid  mineral." 
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Claim  4,  line  2,  cancel  "the  mineral  in  the  form  of  an 
oxid,  carbonate  or  chlorid"  and  substitute  therefor 
"non-sulfid  mineral." 

Claim  5,- line  2,  cancel  "the  mineral  in  the  form  of  an 
oxid,  carbonate  or  chloride"  and  substitute  therefor 
"non-sulfid  mineral." 

The  claims  have  been  amended  in  accordance  with 
the  Examiner's  suggestion. 

A  new  oath  is  enclosed  herewith. 
An  early  allowance  of  the  case  is  requested. 
Respectfully  submitted, 

Charles  S  Jones 
Attorney  for  Applicant. 
Dated  New  York  City,  N.  Y.,  June  22,   1905. 

In  the  matter  of  the  application  of  Alfred  Schwarz, 
Serial  No.  256,487  filed  April  19,  1905,  Process  of 
Concentrating  Ores. 

State  of  New  York       1      

County  of   New   York  J 

Alfred  Schwarz,  the  petitioner  named  in  the  above 
entitled  application,  being  duly  sworn  deposes  and  says 
that  he  is  a  subject  of  the  Emperor  of  Germany  and  a 
resident  of  the  Borough  of  Manhattan,  City,  County 
and  State  of  New  York;  that  he  verily  believes  him- 
self to  be  the  original,  first  and  sole  inventor  of  the 
improvements  in  the  Process  of  Concentrating 
Ores  described  and  claimed  in  the  specification  annexed 
to  said  petition;  that  he  does  not  know  and  does  not 
believe  that  the  same  was  ever  known  or  used  before 
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his  invention  or  discovery  thereof,  or  patented  or  de- 
scribed in  any  printed  publication  in  any  country  be- 
fore his  invention  or  discovery  thereof,  or  more  than 
two  years  prior  to  the  fihng  of  said  appHcation,  or  in 
public  use  or  on  sale  in  the  United  States  for  more 
than  two  years  prior  to  the  filing  of  said  application; 
that  said  invention  has  not  been  patented  to  him  or  to 

p.  1895,  L.  11,  insert  "  or  ou  an  application  for  a  patent 
filed  in  any  country  foreign  to  the  United  States  by  him  or 
his  legal  representatives  or  assigns  more  than  twelve  months 
prior  to  the  filing  of  said  application  "  before  "  and  that  " 


Alfred   Schwarz 

Subscribed  and  sworn  to  before  me  this  28th  day 
of  June   1905. 

Olin  a  Foster 
Notary  Public,  Queens  County 
[seal.]  Certificate  filed  in  New  York  County 
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Claim  4,  line  2,  cancel  "the  mineral  in  the  form  of  an 
oxid,  carbonate  or  chlorid"  and  substitute  therefor 
"non-sulfid  mineral." 

Claim  5,  line  2,  cancel  "the  mineral  in  the  form  of  an 

oxid,   carbonate   or   chloride"   and   substitute   therefor 

"non-sulfid  mineral." 

The  claims  have  been  amended  in  accordance  with 

•       •  •  -^ 


Dated  New  York  City,  N.  Y.,  June  22,   1905.      '    I 

In  the  matter  of  the  application  of  Alfred  Schwarz, 
Serial  No.  256,487  filed  April  19,  1905,  Process  of 
Concentrating  Ores. 

State  of  New  York       1      ; 

County  of   New   York   J 

Alfred  Schwarz,  the  petitioner  named  in  the  above 
entitled  application,  being  duly  sworn  deposes  and  says 
that  he  is  a  subject  of  the  Emperor  of  Germany  and  a 
resident  of  the  Borough  of  Manhattan,  City,  County 
and  State  of  New  York;  that  he  verily  believes  him- 
self to  be  the  original,  first  and  sole  inventor  of  the 
improvements  in  the  Process  of  Concentrating 
Ores  described  and  claimed  in  the  specification  annexed 
to  said  petition;  that  he  does  not  know  and  does  not 
believe  that  the  same  was  ever  known  or  used  before 
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his  invention  or  discovery  thereof,  or  patented  or  de- 
scribed in  any  printed  pubHcation  in  any  country  be- 
fore his  invention  or  discovery  thereof,  or  more  than 
two  years  prior  to  the  fihng  of  said  appHcation,  or  in 
pubHc  use  or  on  sale  in  the  United  States  for  more 
than  two  years  prior  to  the  fihng  of  said  appHcation; 
that  said  invention  has  not  been  patented  to  him  or  to 
others  with  his  knowledge  or  consent  in  this  or  any 
foreign  country  for  more  than  two  years  prior  to  the 
filing  of  said  application,,  and  that  no  application  for  a 
patent  on  said  improvement  has  been  filed  by  him  or 
his  legal  representatives  or  assigns  in  any  country 
foreign  to  the  United  States. 

Alfred   Schwarz 

Subscribed  and  sworn  to  before  me  this  28th  day 
of  June   1905. 

Olin  a  Foster 
Notary  Public,  Queens  County 
[seal.]  Certificate  filed  in  New  York  County 
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Issue  Division. 

All  communications  should  be  addressed  to  "The  Com-    '{ 
missioner  of  Patents,  Washington,  D.  C." 

DEPARTMENT    OF    THE    INTERIOR, 

UNITED  STATES  PATENT  OFFICE, 

Washington,  D.  C,  July  13,  1905 

Alfred  Schwarz,  Assor 
C/o  Chas.  S.  Jones 

141    Broadway  ' 

New   York,   N.   Y. 

Sir:  Your  application  for  a  patent  for  an  im- 
provement in  Process  of  Concentrating  Ores 
filed  Apl  19,   1905,  has  been  examined  and  allowed. 

The  final  fee,  twenty  dollars,  must  be  paid,  and 
the  Letters  Patent  bear  date  as  of  a  day  not  later  than 
six  months  from  the  time  of  this  present  notice  of 
allowance. 

If  the  final  fee  is  not  paid  within  that  period  the  pat- 
ent will  be  withheld,  and  your  only  relief  will  be  by  a 
renewal  of  the  application,  with  additional  fees,  un- 
der the  provisions  of  Section  4897,  Revised  Statutes. 
The  office  aims  to  deliver  patents  upon  the  day  of  their 
date,  and  on  which  their  term  begins  to  run;  but  to 
do  this  properly  applicants  will  be  expected  to  pay  their 
final  fees  at  least  twenty  days  prior  to  the  conclusion 
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of  the  six  months  allowed  them  by  law.  The  print- 
ing, photoUthographing,  and  engrossing  of  the  several 
patent  parts,  preparatory  to  final  signing  and  seaHng, 
will  consume  the  intervening  time,  and  such  work  will 
not  be  done  until  after  payment  of  the  necessary  fees. 
When  you  send  the  final  fee  you  will  also  send, 
DISTINCTLY  AND  PLAINLY  WRITTEN,  the  name  of  the 

INVENTOR    and    title    of    INVENTION    AS    ABOVE    GIVEN, 

DATE  OF  ALLOWANCE  (which  is  the  date  of  this  circu- 
lar), DATE  OF  FILING,  and,  if  assigned,  the  names  of 

THE    ASSIGNEES. 

If  you  desire  to  have  the  patent  issue  to  assignees, 
an  assignment  containing  a  request  to  that  effect,  to- 
gether with  the  fee  for  recording  the  same,  must  be 
filed  in  this  oflice  on  or  before  the  date  of  payment  of 
final  fee. 

After  issue  of  the  patent  uncertified  copies  of  the 
drawings  and  specifications  may  be  purchased  at  the 
price  of  FIVE  cents  each.  The  money  should  accom- 
pany the  order.     Postage  stamps  will  not  be  received. 

Respectfully, 

F.   J.   Allen 
Commissioner  of  Patents. 

After  allowance,  and  prior  to  payment  of  the  final 
fee,  applicants  should  carefully  scrutinize  the  descrip- 
tion to  see  that  their  statements  and  language  are  cor- 
rect, as  mistakes  not  incurred  through  the  fault  of  the 
ofiice,  and  not  affording  legal  grounds  for  reissues,  will 
not  be  corrected  after  the  delivery  of  the  letters  patent 
to  the  patentee  or  his  agent. 
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In  remitting  the  final  fee  give  the  serial  number  at 
the  head  of  this  notice. 

If  payment  is  made  by  check  or  draft,  the  credit  al-  ', 
lowed  is  subject  to  the  collection  of  the  same. 


2—103. 


$20  received  as  the  final  fee  in  the  application  of  A 
Schwarz  256487  for  Process  of  Concentrating  Ores 
applied  from  a  composite  letter  No.  219761  received 
Nov  25  1905  from  Jones  C  S  which  is  on  file  in  the 
Chief  Clerk's  room.     B/M  R 

J  W  Babson 
Chief  of  Issue  and  Gazette  Division.  } 
JJD 
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SM 

Issue  Division  2—191.  Serial  No.  256,487 


Address  only  "The  Commissioner  of  Patents,  Wash- 
ington,  D.  C." 

DEPARTMENT    OF    THE    INTERIOR, 

UNITED   STATES   PATENT   OFFICE 

Washington,  D.  C,  Nov.  25,  1905. 

Alfred  Schwarz,  Assor., 
C/o  Chas.   S.  Jones, 
141   Broadway, 
New  York,  N.  Y. 

Sir: 

You  are  informed  that  the  final  fee  of  twenty 
dollars  has  been  received  in  your  application  for  Im- 
provement in  Process  of  Concentrating  Ores. 

Very  respectfully 

F.  I.  Allen 
Commissioner  of   Patents. 

[Here  follows  printed  copy  of  Patent  807,501.] 
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Defendant's  Exhibit  Certified  Copy  of  File-Wrap- 
per and  Contents  of  Schwarz  Patent  No.  807,503. 


UNITED  STATES  OF  AMERICA, 

DEPARTMENT    OF    THE    INTERIOR, 
UNITED    STATES    PATENT    OFFICE. 

To  all  to  zvhom  these  presents  shall  come,  Greeting: 

This  is  to  certify  that  the  annexed  is  a  true  copy 
from  the  Records  of  this  Office  of  the  File  Wrapper 
and  Contents,  in  the  matter  of  the  Letters  Patent  of 
Alfred  Schwarz,  Assignor  to  The  Schwarz  Ore  Treat- 
ing- Company,  Number  807,503,  Granted  December  19, 
1905,  for  Improvement  in  Processes  of  Concentrating 
Ores. 

In  TESTIMONY  WHEREOF  I  have  hereunto  set  my 
hand  and  caused  the  seal  of  the  Patent 
Office  to  be  affixed  at  the  City  of  Wash- 
ington, this  20th  day  of  May,  in  the  year 
[seal.]  of  our  Lord  one  thousand  nine  hundred  and 
twelve  and  of  the  Independence  of  the 
United  States  of  America  the  one  hundred 
and  thirty-sixth. 

F  A  Tennant 

Acting  Commissioner  of  Patents. 


1902      Minerals  Separation,  Limited,  et  al.,  vs. 
Defendant's  Exhibit. 
2—437. 


Number  (Series  of  1900).  Div'n.  XXV. 

210138  1904  Div  25 

Patent  No.  807,503  (Ex'r's  Book).  86-145 

Name  Alfred  Schwarz, 

Assor  to  The  Schwarz  Ore  Treating  Company,  of 
Phoenix,  Ter.  of  Arizona,  a  corp  of  T"er  of  Arizona 
of  New  York  (Manhattan) 
County  of 

State  of  New  York 
Invention   Process   of   Concentrating  Ores. 

Original. 

Petition  May  27 

Affidavit  "     " 

Specification  "     " 

Drawing  May   10, 

Model  or  Specimen  not  reqd 
First  Fee  Cash  $15,      May  27, 
1  "     "     Cert. 

Appl.  filed  complete      May  27, 
^Examined  Lewis  B.  Wynne  Ex 

June  2[ 
J.  W.  Babson 

•r  For  Commissioner.     For  Commissioner. 

(5  Notice  of  Allowance  July  6,   1905  ,  190 

Final  Fee  Cash  $20.  Nov.  25,  1905  ,  190 

2  "      "      Cert.  ,  190  .  1905 
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Associate  Attorney  Attorney  Chas.  S.  Jones, 

141  Broadway, 
New  York,  N.  Y. 
Name  Serial  Number 

3  Pat  No.  Date  of  Patent 

2-057. 
$15°^  received  as  the  application  fee  in  the  appHca- 
tion  of  A.  Schwarz  for  Process  of  Concentrating  Ores 
.ppHed  from  a  composite  letter  No.  101469  received 
May  27/04  from  Chas.  S.  Jones  which  is  on  file  in  the 
Chief  Clerk's  room.  App/D. 

S.  M.  Pol 
S.  H.  S.  Application  Clerk. 

Mail  Room  Serial  No.  210,138     Paper  No.  ^^ 

May  27   1904 

U.  S.  Patent  OiTice  Application. 

Petition. 

To  THE  Commissioner  of  Patents: — 

Your  petitioner,  Alfred  Schwarz,  a  subject  of  the 
Emperor  of  Germany  and  a  resident  of  the  Borough 
of  Manhattan,  City,  County  and  State  of  New  York, 
and  whose  Postoffice  address  is  No.  44  Broad  Street, 
in  the  said  City  and  State  of  New  York,  prays  that 
Letters  Patent  may  be  granted  to  him  for  the  new 
and  useful  improvements  in  the  Process  of  Concen- 
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Number  (Series  of  1900).  Div'n.  XXV. 

210138  1904  Div  25 

Patent  No.  807,503  (Ex'r's  Book).  86-145 

Name  Alfred  Schwarz, 

Assor  to  The  Schwarz  Ore  Treating  Company,  of 
Phoenix,  Ter.  of  Arizona,  a  corp  of  T"er  of  Arizona 
of  New  York  (Manhattan) 
County  of 

State  of  New  York 
Invention   Process   of   Concentrating  Ores. 


o 

T— ( 

Original. 

Renewed. 

-a 

<v 

Petition                            May  27, 

1904 

,  190 

Affidavit                               "     " , 

1904 

,190 

1-B 

Specification                        "     " , 

1904 

,190 

Drawing                          May   10, 

1905 

,  190 

ex 

Model  or  Specimen  not  reqd  , 

190 

,  190 

M-H 

o 

First  Fee  Cash  $15,      May  27, 

1904 

,  190 

1  "     "     Cert. 

190 

,  190 

CXPh 

Appl.  filed  complete       May  27, 

1904 

,  190 

^Ex 

amined  Lewis  B.  Wynne  Ex 

o 

June  29th, 

1905' 

,  190 

gCoi 

mtersigned        J.  W.  Babson 

,  190 

•r  For  Commissioner.     For  Commissioner. 

'q  Notice  of  Allowance  July  6,   1905  ,  190 

Final  Fee  Cash  $20.  Nov.  25,   1905  ,  190 

2  ''      "      Cert.  ,  190  ,  1905 

P.  1902,  after   last   line   insert   "  Patented  December    19, 
1905  " 
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Associate  Attorney  Attorney  Chas.  S.  Jones, 

141  Broadway, 
New  York,  N.  Y. 
Name  Serial  Number 

3  Pat  No.  Date  of  Patent 


2-057. 

$15"^  received  as  the  application  fee  in  the  applica- 

i  tion  of  A.  Schwarz  for  Process  of  Concentrating  Ores 

applied  from  a  composite  letter  No.    101469  received 

May  27/04  from  Chas.  S.  Jones  which  is  on  file  in  the 

Chief  Clerk's  room.  App/D. 

S.  M.  Pol 
S.  PI.  S.  Application  Clerk. 

Mail  Room  Serial  No.  210,138     Paper  No.  ^ 

May  27   1904 

U.  S.  Patent  Office  Application. 

Petition. 

To  THE  Commissioner  of  Patents: — 

Your  petitioner,  Alfred  Schwarz,  a  subject  of  the 
Emperor  of  Germany  and  a  resident  of  the  Borough 
of  Manhattan,  City,  County  and  State  of  New  York, 
and  whose  Postoffice  address  is  No.  44  Broad  Street, 
in  the  said  City  and  State  of  New^  York,  prays  that 
Letters  Patent  may  be  granted  to  him  for  the  new 
I  and  useful  improvements  in  the  Process  of  Concen- 
prating  Ores  set  forth  in  the  annexed  specification; 
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and  he  hereby  appoints  Charles  S.  Jones  of  141  Broad- 
way in  the  said  City,  County  and  State  of  New  York, 
his  attorney,  with  full  power  of  substitution  and  revo- 
cation, to  prosecute  this  application,  to  make  altera- 
tions and  amendments  therein,  to  sign  the  drawings, 
to  receive  the  patent  and  to  transact  all  business  in 
the  Patent  Office  connected  therewith. 

Signed  at  New  York  City,  this  16''  day  of  May,  1904. 

Alfred  Schwarz 

To  ALL  WHOM  IT  MAY  CONCERN,  be  it  knowu  that  I, 
Alfred  Schwarz,  a  subject  of  the  Emperor  of  Germany 
and  a  resident  of  the  Borough  of  Manhattan,  City, 
County  and  State  of  New  York,  have  invented  certain 
new  and  useful  improvements  in  the  Process  of  Con- 
CENTRATiNG  Ores  of  w'hich  the  following  is  a  speci- 
fication. 

My   invention  has    for   its   object  the   concentration 

^J^  •  a   hydrocarbon    compound 

May  10/05  ,©^ores  by  the  selective  action  of /^rrm-e^^y  liquid.  Here- 
tofore the  separation  of  the  values  in  ores  has  been  ef- 
fected by  mixing  the  pulverized  ore  with  a  product 
resulting  from  the  distillation  of  petroleum,  the  ore 
having  been  previously  mixed  with  sufficient  water 
to  form  a  freely  flowing  pulp.  The  oil  in  such  method 
exercises  the  property  of  attaching  itself  to  and  buoy- 
ing up  the  metallic  constituents  of  the  ore  that  are 
suspended  in  the  pulp,  but  it  has  little  or  no  effect  upon 
the  earthy  constituents. 

I  have  found  that  the  efficiency  of  the  selective  ac- 
tion of  oils  generally,  either  mineral,  vegetable  or  ani- 
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mal,  is  increased  by  the  addition  thereto  of  a  fatty 
matter  which  is  soHd  at  normal  temperatures  as  par- 
affin, stearin  or  pahnitin. 

In  carrying  out  my  invention  I  proceed  as  follows: 
the  ore  is  first  crushed  and  screened  to  a  convenient 
size  for  working  and  is  then  thoroughly  and  inti- 
mately mixed  with  the  selective  material  which  in  this 
instance  is  a  compound  of  a  mineral,  vegetable  or  ani- 
mal  oil    and   a    fatty   matter   of    the   character   above  r- 

such   mixture  beinsr  solid   at   normal    terapiinLLu-tt:*: • ■ ^  /^^iX^Ac-, 

'05  specified/\.  Such  mattor'^Tiay  be  readily  prepared  by 
dissolving  the  fatty  matter  in  the  oil  medium,  heat 
being  employed  to  melt  the  fatty  matter,  if  necessary, 
and  to  maintain  the  compound  in  a  liquid. cTuring  its 
incorporation  w^ith  the  pulverized  ore.  As  a  specific 
example  of  a  selective  material  I  prefer  crude  pe- 
troleum, or  any  of  its  products  to  which  is  added  about 
9  to  10%  by  weight  of  paraffin,  such  proportion  having 
been  found  to  give  good  results  with  a  copper  sul- 
phide ore. 

Any  suitable  apparatus  may  be  employed  to  effect  the 
mixture  of  the  ore  and  selective  material,  all  that  is 
essential  being  a  vessel  provided  with  agitating  blades. 
In  such  vessel  the  ore  is  mixed  v/ith  sufficient  of  the 


P.  1905,  L.  27,  insert  "into  intimate  contact  will  all  por- 
tions of  the  ore.  The  Vessel  may  be  steam  jacketed,  or  other- 
wise suitably  heated,  if  found  necessary  to  maintain  the  selec- 
tive material,"  after  "  material  " 

-. .    ...>.oo    uy    MULciijiy    arranged    pipes,    and   agitation 
continued    until    the    water    is    distributed    throughout 
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and  he  hereby  appoints  Charles  S.  Jones  of  141  Broad- 
way in  the  said  City,  County  and  State  of  New  York, 
his  attorney,  with  full  power  of  substitution  and  revo- 
cation, to  prosecute  this  application,  to  make  altera- 
tions and  amendments  therein,  to  sign  the  drawings, 
to  receive  the  patent  and  to  transact  all  business  in 
the  Patent  Office  connected  therewith. 

Signed  at  New  York  City,  this  \6"  day  of  May,  1904. 

Alfred  Schwarz 

To  ALL  WHOM  IT  MAY  CONCERN,  be  it  knowu  that  I, 
Alfred  Schwarz,  a  subject  of  the  Emperor  of  Germany 
and  a  resident  of  the  Borough  of  Manhattan,  City, 
County  and  State  of  New  York,  have  invented  certain 
new  and  useful  improvements  in  the  Process  of  Con-  ^ 
CENTRATiNG  Ores  of  which  the  following  is  a  speci- 
fication. 

My   invention  has    for   its   object  the   concentration 

^^  •  a   hydrocarbon   compound 

May  10/05  ,©#ores  by  the  selective  action  of /"rfHi-e^^y  liquid.  Here- 
tofore the  separation  of  the  values  in  ores  has  been  ef- 
fected by  mixing  the '  pulverized  ore  with  a  product 
resulting   from   the  distillation   of  petroleum,   the   ore 


the  earthy  constuuciiL:.,. 

I  have  found  that  the  efficiency  of  the  selective  ac-  ^ 
tion  of  oils  generally,  either  mineral,  vegetable  or  ani- 


Butte  &  Superior  Mining  Company.         1905 

Defendant's  Exhibit. 

mal,  is  increased  by  the  addition  thereto  of  a  fatty 
matter  which  is  soHd  at  normal  temperatures  as  par- 
affin, stearin  or  pahiiitin. 

In  carrying  out  my  invention  I  proceed  as  follows: 
the  ore  is  first  crushed  and  screened  to  a  convenient 
size  for  working-  and  is  then  thoroughly  and  inti- 
mately mixed  with  the  selective  material  which  in  this 
instance  is  a  compound  of  a  mineral,  vegetable  or  ani- 
mal  oil    and   a    fatty   matter   of    the   character   above 

8uch   mixture  beiner  solid   at   normal    ter 


105  specified^.  Such  mattor'^may  be  readily  prepared  by 
dissolving  the  fatty  matter  in  the  oil  medium,  heat 
being  emploved  to  melt  the  fatty  matter,  if  necessary, 
and  to  maintain  the  compound  in  a  liquid^ during  its 
incorporation  with  the  pulverized  ore.  As  a  specific 
example  of  a  selective  material  I  prefer  crude  pe- 
troleum, or  any  of  its  products  to  w^hich  is  added  about 
9  to  10%  by  weight  of  paraf^n,  such  proportion  having 
been  found  to  give  good  results  with  a  copper  sul- 
phide ore. 

Any  suitable  apparatus  may  be  employed  to  effect  the 
mixture  of  the  ore  and  selective  material,  all  that  is 
essential  being  a  vessel  provided  with  agitating  blades. 

-j  In  such  vessel  the  ore  is  mixed  with  sufficient  of  the 
selective  material  to  make  a  thick  pasty  mass,  the  agi- 
tation being  continued  long  enough  to  bring  the  se- 
lective material /tin  a  liquid  condition.  After  a  com- 
plete incorporation  of  the  selective  material  with  the 
ore,  water,  preferably  under  pressure,  is  injected  into 
the   mass    by   suitably    arranged   pipes,    and   agitation 

I      continued    until    the    water    is    distributed    throughout 


i 


-^ynjzyuj^ 
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the  mass.  The  mass  is  then  allowed  to  subside  when 
the  selective  material  with  the  entrapped  metallic  con- 
stituents of  the  ore  will  rise  to  the  top  and  may  be 
ytcmoved  in  any  suitable  manner  as  by  floating  over  the 
top  of  the  vessel.  The  values  may  be  separated  from 
the  selective  material  in  any  suitable  or  well  known 
manner  as,  for  example,  by  a  centrifugal  drum  or  filter 
press.  The  tailings  being  unaffected  by  the  selective 
material,  will  remain  in  the  water  and  settle  to  the 
bottom  of  the  vessel  from  which  they  may  be  drawn 
off,  and  if  necessary,  subjected  to  further  treatment 
for  the  recovery  of  any  values  they  may  contam. 

In  the  concentration  of  ores  by  the  selective  action 
of  the  compound  above  described  the  action  is  facilitat- 

a    gaseous    fluid    such    as 

May  10/05  ed  and  better  results  secured  by  the  injection  of/\ 
air,  steam  or  gas,  as  carbon  dioxide  gas,  into  the  mass. 
This  may  be  done  by  suitably  arranged  pipes  leading 
into  the  bottom  or  sides  of  the  vessel,  the  effect  of  such 
use  of  air,  steam  or  gas  being  to  break  up  and  sub- 
divide the  mass  in  a  complete  and  thorough  manner. 
Furthermore  it  results  in  the  selective  material  taking 
up  an  appreciable  quantity  of  air  or  gas,  giving  a  cer- 
tain amount  of  sponginess  which  increases  its  floating 
power.  After  the  admission  of  water,  which  may  be 
done  by  suitably  arranged  pipes,  the  admission  of  air, 
steam  or  gas  may  be  continued  to  assist  in  distributing! 
the  water  throughout  the  mass  and  to  effect  thorough 
separation   and   washing   out   of   the   tailings. 

In  referring  to  paraffin  as  a  fatty  matter  it  is  to  be 
understood  that  I  do  so  in  a  popular  and  not  a  chem- 
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ical  sense.  It  is  also  to  be  understood  that  the  pro- 
portions of  the  ingredients  of  the  selective  material 
may  be  varied  to  suit  the  particular  ore  treated. 


rtlU 


What  I  claim  and  desire  to  secure  by  Letters  Patent 


is 


ibB> 

l'05 


A  selective  material  for  use  in  the  concentration 
of  ores  ctm-s^sting-  of  a  mixture  of  an  animal,  vegetable 
or  mineral  oil,  ai^^La  fatty  matter  which  is  solid  at 
normal  temperatures. 

2.  A  selective  material  forl^^^^jn  the  concentration 
of  ores  consisting  of  a  mixture  of  petmteum  or  any  of 
its  products  and  paraffin. 

3.  A  selective  material  for  use  in  the  concentra- 
tion of  ores  consisting  of  a  mixture  of  petroleum  or 
any  o^its  products  and  10%  by  weight  of  paraffin. 

1.  4.  'rbe  method  of  concentrating  ores  which  con- 
sists in  mi\mg  with  the  pulverized  ore  a  selective 
material  consis^ng  of  an  animal,  vegetable  or  min- 
eral oil  and  a  faCtv  matter  which  is  solid  at  normal 
temperatures,  then  sWirating  said  material  with  the 
entrapped  values  from  f^e  tailings,  and  then  separat- 
ing the  values  from  the  sele<;tive  material. 

2.  ^  The  method  of  conceHU'ating  ores  which  con- 
sists in  mixing  with  the  pulverize^^ore  a  selective  ma- 
terial consisting  of  an  animal,  vege treble  or  mineral  oil 
and  a  fatty  matter  which  is  solid  at  iiNrmal  tempera- 
tures, then  introducing  water  into  the  mas^to  effect  a 
separation  of  said  material  with  the  entrappKi  values 
from  the  tailings,  and  then  separating  the  valuesS^rom 
the  selective  material. 
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6.  _The  method  of  concentrating  ores  which  con- 
sists Hn  mixing  with  the  pulverized  ore  a  selective  ma- 
terial consisting  of  an  animal,  vegetable  or  mineral  oil 
and  a  fatrv  matter  which  is  solid  at  normal  tempera- 
tures, subjecting  the  mass  to  the  action  of  air,  steam 
or  gas,  then  sb«arating  said  material  with  the  en- 
trapped  values  from  the  tailings,  and  then  separating  ■ 
the  values  from  the  sdective  material. 

4.  7.  The  method  oNconcentrating  ores  which  con- 
sists in  mixing  with  the  pulverized  ore  a  selective  ma- 
terial consisting  of  an  animaHwegetable  or  mineral  oil 
and  paraffin,  then  sepaarting  saj^  material  with  the 
entrapped  values  fro  mthe  tailings,  and  then  separating 
the  values  from  the  selective  material 

5.  8.  The  method  of  concentrating  oi^  which  con- 
sists in  mixing  with  the  pulverized  ore  a  selective  ma- 
terial consisting  of  an  animal,  vegetable  or Nniineral 
oil  and  paraffin,  then  introducing  water  into  theNqiass 
to  effect  a  separation  of  said  material  with  the 
trapped  values  from  the  tailings,  and  then  separating* 

msert  A) the  values  from  the  selective  material. 

July  2/04  J 

In  testimony  whereof  I  have  hereunto  signed  my 
name  in  the  presence  of  two  subscribing  witnesses: 

Alfred  Schwarz 
Witnesses : 

E.  F.  Porter 

Charles  S  Jones. 
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State  of  New  York       ] 
County  of   New   York  J^^' 

Alfred  Schwarz,  the  above  named  petitioner,  be- 
ing duly  sworn  deposes  and  says  that  he  is  a  subject 
of  the  Emperor  of  Germany  and  a  resident  of  the 
Borough  of  Manhattan,  City,  County  and  State  of 
New  York;  that  he  verily  believes  himself  to  be  the 
original,  first  and  sole  inventor  of  the  improvement  in 
the  Process  of  Concentrating  Ores  described  and 
claimed  in  the  annexed  specification;  that  he  does  not 
know  and  does  not  believe  that  the  same  was  ever 
known  or  used  before  his  invention  or  discovery  there- 
of, or  patented  or  described  in  any  printed  publication 
in  any  country  before  his  invention  or  discovery  there- 
of, or  more  than  two  years  prior  to  this  application, 
that  said  invention  has  not  been  patented  to  him  or  to 
others  with  his  knowledge  or  consent  in  this  or  any 
foreign  country  for  more  than  two  years  prior  to  this 
application;  or  on  an  application  for  a  patent  filed  in 
any  country  foreign  to  the  United  States  by  him  or 
I  his  legal  representatives  or  assigns  more  than  twelve 
months  prior  to  this  application,  and  that  no  applica- 
tion for  patent  on  said  improvement  has  been  filed  by 
him  or  his  legal  representatives  or  assigns  in  any  coun- 
try foreign  to  the  United  States. 

Alfred  Schwarz 
Sworn  to  and  subscribed  before  me  this  16th  day 
of  May,   1904. 

E.  F.  Porter 
Notary  Public,  No.  58  Kings  Co. 
[seal.]  Certificate  filed  in  N.  Y.  Co. 
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Div.  25    Room  315  Paper  No.  1 

Address  only  "The  Commissioner  of  Patents,  Wash- 
ington,  D.   C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and  title 

of  invention. 

DEPARTMENT    OF    THE    INTERIOR, 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  June  27,  1904. 
Alfred  Schwarz,  Mailed     "      "      " 

Care  Chas.  S.  Jones, 

New  York  City. 
Please   find  below  a  communication   from  the   Ex- 
aminer in  charge  of  your  application.     #210,138,  filed 
May  27,  1904,  for  Process  of  Concentrating  Ores. 

F.  I.  Allen, 
Commissioner  of  Patents. 


Applicant  is  required  to  supply  a  drawing  illustrat- 
ing a  means  for  carrying  out  his  process.  ^^;. 

Division  is  required,  in  advance  of  action  upon  the  -^ 
merits  of  the  claims,  between  the  process  and  the  prod- 
uct claims.  To  justify  joinder  of  both  product  and 
process  claims  in  one  application,  the  process  claimed 
must  be  one  for  the  preparation  or  production  of  the 
product  claimed.    The  process  in  this  case  is  for  a  use 
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of  the  product  claimed,  and  not  for  the  production  of 
the  product. 

Lewis  B.  Wynne 

Examiner, 
Division  XXV. 
T.  F.  Mitchell 

Serial  No.*210,138     Paper  No.  2 
Mail  Room  Patent  Office 

Jul  2  1904  Jul  5   1904 

U.  S.  Patent  Office.  Division  XXV. 

Room  315. 

Application  of  Alfred  Schwarz. 
Serial  No.  210,138. 
Filed  May  27,   1904. 
For  Process  of  Concentrating  Ores. 

Hon.  Commissioner  of  Patents, 
Washington,  D.  C. 

Sir: — 

Replying  to  the  Examiner's  letter  of  June  27,  1904, 
please  amend  the  above  claims: — 

Add  the  following  fiamts : —    <?/zj^   ^w- 

'SL^The  method  of  concentrating  ores  which  con- 
sists  in  mixTr!§^..i4iith  the  pulverized  ore  a  selective  ma- 
terial consisting  of  petn^le^m  or  a  product  thereof  and 
ceied  paraffin,   then   separating  saicT'THalerial   with   the   en- 
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trapped  values  from  the  tailings,  and 
the  values  from  the  selective  material. 


separating 
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.0.  The  method  of  concentrating  ores  which  con- 
sists inTni^ing-  with  the  pulverized  ore  a  selective  ma- 
terial consisting'^eiDetrolemii  or  a  product  thereof  and 
about  10  percent  by  \vet§U±of  paraffin,  then  separating 
said  material  with  the  entrapp^d^values  from  the  tail- 
ings, and  then  separating  the  values  ii*t>«u^he  selective 
material. 

Remarks. 

Claims  1,  2  and  3  of  the  present  application  are  for  a 
material  for  use  in  the  concentration  of  ores  and  for 
that  purpose  only.  Rule  41  clearly  recognizes  the  right 
of  applicant  to  claim  in  one  application  distinct  inven- 
tions which  are  dependent  upon  each  other  and  mutually 
contribute  to  produce  a  single  result.  That  is  the  pre- 
cise situation  with  the  present  claims.  None  of  the 
specific  clauses  of  Rule  41  prohibit  the  joinder  in  one 
application  of  claims  for  a  method  and  claims  for  a 
material  used  in  carrying  out  that  method,  nor  is  appli- 
cant aware  of  any  ruling  of  the  Commissioner  which 
prohibits  such  joinder.  A  patent  issued  with  the  pres- 
ent claims  would  certainly  not  be  invalid  on  the  ground 
that  the  inventions  are  independent  within  the  meaning 
of  Rules  41  and  42. 

If  the  Examiner  insists  upon  his  requirement  for 
division,  he  is  requested  in  accordance  with  the  usual 
practice  of  the  Office,  to  give  applicant  the  benefit  of  a 
cursory  examination  in  order  to  enable  him  to  properly 
divide. 

The  drawing  requested  by  the  Examiner  will  be  fur- 
nished in  due  time. 
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A  reconsideration  and  allowance  of  the  case  is  re- 
quested. Respectfully  submitted, 

Charles  S.  Jones 
Att'y   for   Applicant. 
Dated  New  York  City,  N.  Y.,  July  1,  1904. 


2-260 
M.  E.  C.  


Div.  25     Room  315  Paper  No.  3 

Address  only  "The  Commissioner  of  Patents,  Washing- 
ton, D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing, 

and  title  of  invention. 

DEPARTMENT   OF   THE   INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  July  12,  1904. 
Alfred  Schwarz,  mailed  "       *' 

Care  Chas.  S.  Jones, 
New  York,  N.  Y. 

Please  find  below  a  communication  from  the  Ex- 
aminer in  charge  of  your  application.  #210,138,  filed 
May  27,  1904,  for  Process  of  Concentrating  Ores. 

F.  I.  Allen, 
Commissioner  of  Patents. 


Case  as  brought  up  by  amendment  and  argument  filed 
July    2,   1904,  considered. 
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The  requirement  for  division  is  repeated  and  made 
final.     See  ex  parte  Tchirner,  C.  D.,  1901,  141. 

References  were  not  cited  in  the  first  office  letter  part- 
ly because  the  independence  of  the  inventions  appeared 
so  clear,  (ex  parte  Reid,  C.  D.,  1901,  123,)  and  partly 
because  applicant's  attorney  already  possessed  the 
data  available  to  the  examiner,  as  exhibited  at  per- 
sonal interview  between  attorney  and  examiner  just 
prior  to  the  filing  of  this  application.  However,  the 
following  are  cited:  348,157,  Everson,  Aug.  24,  18S5, 
Metallurgy,  Reducing,  Refining,  Separating,  471174, 
Hebron  &  Everson,  March  22,  1892;  575,669,  Rob- 
son,  Jan,  19,  1897;  and  676,679,  Elmore,  June  18, 
1901,  Washers,   H. 

Applicant's  response  should  either  cancel  the  claims 
to  one  invention  or  take  the  question  of  division  be- 
fore the  Hon.  Examiner-in-Chief  on  appeal. 

Lewis  B.  Wynne 
Examiner, 
T.  F.  Mitchell  Division  XXV. 


i 


iii, 
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Serial  No.  210,138  Paper  No.  4 
Mail   Room  Patent  Office, 

Jul  22  1904  '  Jul  23  1904 

U.  S.  Patent  Office.  .     Division  XXV. 

Room  315. 

Application  of  Alfred   Schwarz. 
Serial  Number  210,138. 
Filed  May  27,  1904. 
Process  of  Concentrating  Ores. 

Hon.  Commissioner  of  Patents, 

Sir: — 

Replying  to  the  Examiner's  letter  of  July  12,  1904, 
please  amend  the  above  application  as  follows: 

Cancel  claims  1,  2  and  3  and  change  the  ordinals 
of  the  remaining  claims  accordingly. 

Remarks. 

.The  above   amendment   restricts   the   present   appli- 
cation to  the  method  of  concentrating  ores.     Claims 
1,  2  and  3  have  been  canceled  without  waiver  of  the 
right  to  present  them  in  a  separate  application. 
An  early  action  on  the  merits  is  requested. 
Dated  New  York,  July  21,  1904. 

Respectfully  submitted, 

Charles  S.  Jones, 
Atty.  for  Applicant. 
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Case  as  amended  July  22,  1904,  further  considered. 

Claim  1  is  objectionably  alternative  by  reason  of 
"animal,  vegetable  or  mineral  oil,"  line  3.  The  claim 
is  rejected  as  failing  to  express  anything  patentable 
over  348,157,  Everson,  of  record.  See  page  2,  lines 
71-74.      The   mixture    of    petroleum    with   tallow    and 


•i- 


Div.  25     Room  315  Paper  No.  5 

Address  only  "The  Commissioner  of  Patents,  Wash- 
ington, D.   C."  \i 

All  communications  respecting  this  application  should 
give  the  serial  number,  date  of  filing 

and  title  of  invention.  I 

DEPARTMENT    OF    THE    INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  Aug.  16,  1904 
Mailed         "      ''       " 
Alfred  Schwarz, 
Care  Chas.  S.  Jones, 
New   York  City. 

Please  find  below  a  communication  from  the  Ex- 
aminer in  charge  of  your  application.  #210,138,  filed 
May  27,   1904,  for  Process  of  Concentrating  Ores. 

F.  I.  Allen 
Commissioner  of  Patents. 
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the  procedure  indicated  for  the  separation  completely 
anticipate  this  claim. 

Claim  2  is  alternative  in  the  same  manner  as  claim 
1  and  is-  rejected  upon  the  same  reference. 

Claim  3  is  alternative  in  the  same  manner  as  claim 
1  and  also  by  reason  of  ''air,  Steam  or  gas",  line  5. 
Said  claim  is  rejected  in  view  of  Everson,  of  record, 
and  745,960,  Good,  Dec.  1,  1903,  Washers,  H,— see 
32a  thereof — or  British  patent  12,77cS,  Lake,  June  4, 
1902,  Washers. 

Claims  4  and  5  are  objectionably  alternative  in  the 
same  manner  as  claim  1,  and  are^  rejected  upon  the 
same  reference. 

Claims  6  and  7  are  alternative  as  to  "petroleum 
or  a  product  thereof".  They  do  not  express  any- 
thing patentable  over  Everson  or  Elmore  of  record, 
for  the  reason  that  Elmore's  product  ("residuimi") 
is  a  mixture  of  petroleum  or  a  product  thereof  and 
paraffin. 

Lewis  B.  Wynne 
T.  F.  Mitchell  Examiner,  Div.  XXV. 


B 
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Patent  Office  Serial  No.  210,138  Paper  No.  6 

May   10   1905 
Division  XXV. 

Room  315. 

Application  of  Alfred   Schwarz. 
Serial  No.  210,138. 
Filed  May  27,   1904. 
Process  of  Concentrating  Ores. 

Hon.  Commissioner  of  Patents, 
Washington,   D.   C. 

Sir: — 

Replying  to  the  Examiner's  letter  of  August  16, 
1904,  please  add  the  accompanying  sheet  of  drawings.     ,»' 

Page  1  of  the  specifications,  line  2,  cancel  "an  oily 
liquid"  and  substitute  therefore  "a  hydrocarbon  com-    1 
pound". 

Same  page,  line  22,  after  "specified"  insert  "such 
mixture  being  solid  at  normal  temperatures". 

Page  2,  line  2  from  the  bottom,  before  "air"  in- 
sert "a  gaseous  fluid  such  as". 

At  the  end  of  the  specification,  page  3,  add  the  fol- 
lowing : — 

"The  accompanying  drawing  shows  in  perspective 
one  arrangement  of  apparatus  by  which  the  process 
may  be  carried  out.  1  •  designates  a  bin  or  hopper 
from  which  the  pulverized  ore  is  discharged  into  a 
vessel  2  which  is  preferably  steam  jacketed  and  pro- 
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vidcd  with  an  agitator  3.  In  this  vessel  the  ore 
and  selective  agent  are  intimately  mixed,  and  from 
said  vessel  the  mass  is  discharged  into  a  vessel  4 
provided  with  an  agitator  in  which  it  is  treated  with 
water  slightly  acidulated  if  desired  to  effect  the  sep- 
aration of  the  selective  agent  with  the  entrapped  me- 
tallic constituents  from  the  tailings.  If  cold  water 
is  emplo3/ed  the  selective  agent  will  be  solidified  and 
rising  to  the  top  is  conducted  by  a  trough  5  to  re- 
meltin  and  storage  vessel  6.  If  heated  or  boiling  water 
is  employed  in  the  vessel  4  the  selective  agent  will  be 
maintained  in  its  liquid  condition,  and  as  it  rises  with 
the  entrapped  metallic  constituents  is  run  by  the 
trough  5  into  the  storage  vessel  6,  and  from  the  lat- 
ter to  a  centrifugal  drum  7  for  the  separation  of  the 
values  from  said  agent.  The  recovered  agent  is  col- 
lected in  a  storage  vessel  8  from  which  it  may  be  raised 
to  the  mixing  vessel  2  by  a  pump  9.  The  separating 
vessel  4  is  provided  with  suitable  pipes  10  for  the 
admission  of  air,  steam  or  gas  and  with  a  pipe  11 
by  which  the  tailings  may  be  discharged  into  a  vessel 
12.  After  removal  of  the  values  from  the  separator 
7  they  may  be  subjected  to  any  suitable  treatment. 

Cancel  the  present  claims  and  substitute  therefor 
the  following: — 

"1.  The  process  of  concentrating  ores  consisting 
in  mixing  with  the  pulverized  ore  a  selective  agent 
consisting  of  a  mixture  of  a  liquid  hydrocarbon  and  a 
normally  solid  fatty  matter  which  mixture  is  solid  at 
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normal  temperatures,  separating  said  agent  with  its 
entrapped  values  from  the  tailings,  and  finally  recov- 
ering the  values  from  the  selective  agent. 

2.  The  process  of  concentrating  ores  consisting  in 
mixing  with  the  pulverized  ore  a  selective  agent  con- 
sisting of  a  mixture  of  liquid  hydrocarbon  and  a 
normally  solid  fatty  matter  which  mixture  is  solid 
at  normal  temperatures,  treating  the  mass  with  water 
to  separate  said  agent  with  its  entrapped  values  from 
the  tailings,  and  finally  recovering  the  values  from 
the  selective  agent. 

3.  The  process  of  concentrating  ores  consisting  in 
mixing  with  the  pulverized  ore  a  selective  agent  con- 
sisting of  a  mixture  of  liquid  hydrocarbon  and  a  nor- 
mally solid  fatty  matter  which  mixture  is  solid  at  nor- 
mal temperatures,  treating  the  mass  with  cold  water 
to  separate  said  agent  with  its  entrapped  values  from 
the  tailings,  and  finally  recovering  the  values  from  the 
selective   agent. 

4.  The  method  of  concentrating  ores  consisting  tu 
mixing  with  the  pulverized  ore  a  selective  agent  con- 
sisting of  a  mixture  of  a  liquid  hydrocarbon  and  a 
normally  solid  fatty  matter  which  mixture  is  solid  at 
normal  temperatures  and  subjecting  the  mass  to  the 
action  of  a  gaseous  fluid,  separating  the  selective  agent 
with  its  entrapped  values  from  the  tailings,  and  finally 
recovering  the  values   from  the  selective   agent. 

5.  The  process  of  concentrating  ores  consisting  in 
mixing  with  the  pulverized  ore  a  selective  agent  consist- 
ing of  a  mixture  of  a  liquid  hydrocarbon  and  paraffin 
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which  mixture  is  solid  at  normal  temperatures,  sep- 
arating said  agent  with  its  entrapped  values  from  the 
tailings,  and  finally  recovering  the  values  from  the 
selective  agent. 

6.  The  process  of  concentrating  ores  consisting 
in  mixing  with  the  pulverized  ore  a  selective  agent 
consisting  of  a  mixture  of  a  liquid  hydrocarbon  and 
paraffin  which  mixture  is  solid  at  normal  tempera- 
tures, treating  the  mass  with  water  to  separate  said 
agent  with  its  entrapped  values  from  the  tailings,  and 
finaHy  recovering  the  values  from  the  selective  agent." 

Remarks. 

The  above  amendments  have  been  made  in  accord- 
ance with  the  Examiner's  letter  of  August  16tli,  190^, 
and  in  view  of  a  recent  personal  interview.  The 
claims  as  now  drawn,  it  is  thought,  avoid  the  r-ier- 
ences  of  record  as  they  are  modeled  after  patent 
771,277  issued  to  the  Schwarz  Ore  Treating  Coivpany, 
the  owner  of  the  present  application. 

Patent  to  Everson  348,157  is  for  the  use  of  emul- 
sions of  fats  and  oils  thickened  or  acidulated  bv 
chemical  reagents,  the  silica  being  removed  by  a  sub- 
sequent washing  operation.  The  present  claims  are 
restricted  to  the  use  of  an  agent  consisting  of  a  mix- 
ture of  a  liquid  hydrocarbon  and  a  normally  solid 
fatty  matter  which  mixture  is  solid  at  normal  tempera- 
tures. 

Patent  to  Good  745,960  mentions  in  one  place  the 
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use  of  oil.     No  where,  however,  does  Good  state  why 
the  oil  is  added  or  what  function  it  performs. 

None   of   the    Elmore    patents    disclose    the    present 
specific  selective  agent. 

A  reconsideration  and  allowance  of  the  case  is  re- 
quested. 

Respectfully   submitted, 

Charles  S.  Toxk-:., 
,  Atty   for  applicant 

Dated  New  York  City,  N.  Y.,  April  28,  1905. 


ASW  2—181.         Serial  No.  2 10, 1.^8 


Issue  Division. 

All  communications  should  be  addressed  to  ''The  Com- 
missioner of  Patents,  Washington,  D.  C." 

DEPARTMENT    OF    THE    INTERIOR^ 

U.  S.  PATENT  OFFICE, 

Washington,  D.  C,  July  6,   1905 

Alfred  Schwarz,  Assor 
C/o  Chas.  S.  Jones 
141   Broadway 
New  York,  N.  Y. 

Sir: — Your  Application  for  a  patent  for  an  improve- 
ment IN  Process  of  Concentrating  Ores  Filed  May 
27,  1904,  has  been  examined  and  allowed. 
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The  final  fee,  Twenty  Dollars,  must  be  paid,  and 
the  Letters  Patent  bear  date  as  of  a  day  not  later 
than  SIX  months  from  the  time  of  this  present  notice 
of  allowance. 

If  the  final  fee  is  not  paid  within  that  period  the 
patent  will  be  withheld,  and  your  only  relief  will 
be  by  a  renewal  of  the  application,  with  additional 
fees,  under  the  provisions  of  Section  4897,  Revised 
Statutes.  The  Office  aims  to  deliver  patents  upon 
the  day  of  their  date,  and  on  which  their  term  be- 
gins to  run;  but  to  do  this  properly  applicants  will 
be  expected  to  pay  their  final  fees  at  least  twenty 
DAYS  prior  to  the  conclusion  of  the  six  months  allowed 
them  by  law.  The  printing,  photolithographing,  and 
engrossing  of  the  several  patent  parts,  preparatory 
to  final  signing  and  sealing,  will  consume  the  inter- 
vening time,  and  such  work  will  not  be  done  until 
after  payment  of  the  necessary  fees. 

When  you  send  the  final  fee  you  will  also  send,  dis- 
tinctly AND  plainly  written,  the  name  of  the  in- 
ventor and  title  of  invention  as  above  given,  date 
OF  allowance  (which  is  the  date  of  this  circular), 
date  of  filing,  and,  if  assigned,  the  names  of  the 
assignees. 

If  you  desire  to  have  the  patent  issue  to  assignees, 
an  assignment  containing  a  request  to  that  effect,  to- 
gether with  the  fee  recording  the  same,  must  be  filed 
in  this  Office  on  or  before  the  date  of  payment  of 
final   fee. 

After  issue  of  the  patent  uncertified  copies  of  the 
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drawings  and  specifications  may  be  purchased  at  the 
price  of  5  cents  each.  The  money  should  accompany 
the  order.     Postage  stamps  will  not  be  received. 

Respectfully, 

F.    I.   Allen, 
Commissioner  of  Patents. 

After  allowance,  and  prior  to  payment  of  the  final 
fee,  apphcants  should  carefully  scrutinize  the  des- 
cription to  see  that  their  statements  and  language  are 
correct,  as  mistakes  not  incurred  through  the  fault 
of  the  office,  and  not  affording  legal  grounds  for  re- 
issues, will  not  be  corrected  after  the  delivery  of  the 
letters  patent  to  the  patentee  or  his  agent. 

In  remitting  the  final  fee  give  the  serial  number 
at  the  head  of  this  notice. 

If  paym'ent  is  made  by  check  or  draft,  the  credit 
allowed  is  subject  to  the  collection  of  the  same. 
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$20  received  as  the  final  fee  in  the  application  of  A 
Schwarz  210138  for  Process  of  Concentratinof  Ores 
applied  from  a  composite  letter  No.  219761  received 
Nov.  25  1905  from  Jones  C  S  which  is  on  file  in  the 
Chief  Clerk's  room.     B/MR  J  W  Babson 

J  J  D  Chief  of  Issue  and  Gazette  Division. 

SM 

Issue  Division.      2—191.  Serial  No.  210,138 


Address  only  "The  Commissioner  of  Patents,  Wash- 
ington,   D.    C." 

DEPARTMENT  OF  THE  INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,   D.   C,   Nov.   25,    1905. 
Alfred  Schwarz,  Assor., 
C/o  Chas.  S.  Jones, 
141    Broadway, 
New  York,  N.  Y. 
Sir: 

You  are  informed  that  the  final  fee  of  twenty  dol- 
lars has  been  received  in  your  application  for  Im- 
provement in  Process  of  Concentrating  Ores. 

Very  respectfully 

F.  I.  Allen 
Commissioner  of  Patents. 

[Here  follows  printed  copy  of  Patent  807,503.] 


1926      Minerals  Separation,  Limited,  et  al.,  vs. 
Defendant's  Exhibit. 


1904 

83.  Mills 

Ore  and  Coal 

CONTENTS: 

Washers. 

Print 

•^11                                                   pcipcl  b. 

1.     Letter  -f-  June  27,  1904. 

2.     Amendment  A  July  2,  1904. 

3.     Letter  --  July   12,   1904. 

4.     Amendment  July  22,  1904. 

5.     Rej.     Aug.  16,  1904. 

6.     Amendment  B.     May  10,   1905. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

TITLE: 
Lnprovement  in  Process  of  Concentrating  Ores 


t 


Butte  &  Superior  Mining  Company.         1927 

Defendant's  Exhibit. 

Defendant's  Exhibit  Certified  Copy  of  File-Wrap- 
per and  Contents  of  Kirby  Patent  Wo.  809,959. 


UNITED  STATES  OF  AMERICA, 

DEPARTMENT   OF    THE    INTERIOR, 
UNITED   STATES    PATENT   OFFICE 

To  all  to  zvhoni  these  presents  sliall  come,  Greeting: 

This  is  to  certify  that  the  annexed  is  a  true 
copy  from  the  Records  of  this  Office  of  the  File 
Wrapper  and  Contents,  in  the  matter  of  the  Letters 
Patent  of  Edmund  B.  Kirby,  Number  809,959, 
Granted  January  16,  1906,  for  Improvement  in  Pro- 
cesses of  Separating  Minerals. 

In  testimony  whereof  I  have  hereunto  set  my 
hand  and  caused  the  seal  of  the  Patent  Of- 
fice to  be  affixed  at  the  City  of  Washington, 
this  3rd  day  of  June,  in  the  year  of  our 
[seal.]  Lord  one  thousand  nine  hundred  and  twelve 
and  of  the  Independence  of  the  United  States 
of  America  the  one  hundred  and  thirty-sixth. 

F  A  Tennant 
Acting  Commissioner  of  Patents. 


1928      Minerals  Separation,  Limited,  et  al.,  vs. 
Defendant's  Exhibit. 
2-437 


T3 


Number   (Series  of   1900).  Div  25 

185,033  1903     (Ex'r's  Book).  38-115 

Patent  No.  809,959     Div'n  XXV. 
Name   Edmund   B.   Kirby, 
of  Rossland 
Province  of  British  Columbia, 

Canada 

o 

2^  Invention  Process  of  Separating  Minerals 

Original. 

Petition  Dec.   14 

Affidavit  "     " 

Specification  " 

Drawing  3  shts,  '* 

Model  or  Specimen  not  req'd 
First  Fee  Cash  $15,       Dec.   14 
1  "      "     Cert. 

Appl.  filed  complete      Dec.  14 
Examined  Lewis  B.  Wynne  Ex 

June  2[ 

d  Countersigned  J  W  Babson 

'^^  For  Commissioner.     For  Commissioner. 

g;Notice  of  Allowance  July  10,   1905  ,  190 

Dec.  23,  1905  ,  190 

,  190  ,  190 

January  16,  1905 
Dec.  23,  1905 
Attorney  Thurston  &  Bates 
1028  Society  for  Savings  B'ld  g, 
Cleveland,    Ohio. 
Serial  Number 
Date  of  Patent 


,  1903 

NEWED. 
,  190 

,  1903 

,  190 

,  1903 

,  190 

,  1903 

,  190 

,  190 

,  190 

,  1903 

,  190 

,  190 

,  190 

,  1903 

,  190 

,  1905 

,  190 

1 

,  190 

^  Final  Fee  Cash  $20 


°2  "       "  Cert. 

•55  Patented 

*> 

Associate  Attorney 


3  Name 
Patent  No. 
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$15  Received 

CK  Dec.  14  1903  LZA 

Chief  Clerk,  U.  S.  Patent  Office. 

Cleveland,  Ohio.,  Dec.  12,  1903. 

Commissioner  of  Patents, 
Washington,  D.  C. 

Dear  Sir: — 

In  the  matter  of  the  application  about  to  be  filed  by- 
Edmund  B.  Kirby  for  Process  of  Separating  Minerals 
executed  Dec.  4,  1903,  we  hand  you  herewith  by  mail 
the   following: — 

Petition  and  Power  of  Attorney, 

Specification, 

Oath, 
3  Sheet  of   Drawings. 

Government  Fee:     $15.00,  enclosed  in  our  check. 

Your  truly, 
Thurston  &  Bates 

Mail  Room  Serial  No.  185,033     Paper  No.  3^ 

Dec  14  1903  Application.     1903. 

U.  S.  Patent  Office. 

To  THE  Commissioner  of  Patents: 

Your  petitioner,  Edmund  B.  Kirby,  a  citizen  of  the 
United  States,  residing  at  Rossland,  in  the  Province  of 
British  Columbia  and  Dominion  of  Canada,  whose 
Post  Office  address  is  Rossland,  British  Columbia, 
Canada,  prays  that  Letters  Patent  may  be  granted  to 
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him   for  the  improvement   in  process  of   separating 
MINERALS,,  set  forth  in  the  annexed  specification. 

And  he  hereby  appoints  the  firm  of  Thurston  & 
Bates,  (Reg.  #1130),  of  Cleveland,  Ohio,  (said  firm 
consisting  of  E.  L.  Thurston  and  Albert  H.  Bates)  his 
attorneys,  with  full  power  of  substitution  and  revoca- 
tion, to  prosecute  this  application,  to  make  alterations 
and  amendments  therein,  to  sign  the  drawings,  to  re- 
ceive the  patent,  and  to  transact  all  business  in  the 
Patent  Office  connected  therewith. 

Signed  at  Northport,  in  the  County  of  Stevens  and 
State  of  Washington,  this  fourth  day  of  Dec  1903 

Edmund  B  Kirby 

7 0  all  whom  it  may  concern: 

Specification. 

Be  It  known  that  I,  Edmund  B.  Kirby,  a  citizen  of 
the  United  States,  residing  at  Rossland,  in  the  Prov- 
ince of  British  Columbia  and  Dominion  of  Canada, 
have  invented  a  certain  new  and  useful  improvement 
in  PROCESS  OF  separating  minerals,  of  which  the  fol- 
lowing is  a  full,  clear  and  exact  description,  reference 
being  had  to  the  accompanying  drawings. 

The  invention  relates  to  the  concentration  of  ores. 
It  may  be  employed  to  separate  the  metallic  minerals 
from  the  gangue  or  to  separate  certain  of  the  metallic 
minerals  from  others,  or  from  others  and  the  gangue. 
The  operation  of  the  process  is  dependent  upon  the 
fact  that,  because  of  differences  in  physical  character- 
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istics  of  the  various  constituents  of  mineral  material, 
such  constituents  show  preferences  of  adhesion  be- 
tween two  commingled,  but  immiscible  liquids. 

The  invention  consists  in  the  process  hereinafter  de- 
scribed, and  in  the  several  steps  thereof, — all  of  which 
will  be  definitely  set  forth  in  the  claims. 

In  the  drawings,  figure  1  is  a  diagrammatic  view  of 
an  apparatus  with  which  the  process  may  be  practiced, 
— the  several  parts  thereof  being  shown  in  vertical 
section;  figure  2  is  a  plan  view  of  one  side  of  the  sep- 
arating  tank;  figure  3  is  a  vertical  section  view  of  the 
same  mechanism;  figure  4  is  an  elevation  of  a  part  of 
the  agitator  mechanism  of  the  separating  tank, — some 
of  said  mechanism  being  in  section;  and  figure  5  is  a 
plan  view  of  one  of  the  agitator  arms,  and  a  sectional 
plan  view  of  the  shaft. 

The  process  is  applicable  to  a  great  variety  of  ores, 
and  may  be  practiced,  in  many  cases,  so  as  to  separate 
those  metallic  minerals  which  must  be  treated  in  one 
way  from  those  which  must  be  treated  in  some  other 
way  in  order  to  recover  their  contained  commercial 
metals;  and,  since  it  is  capable  of  being  used  for  this 
purpose  as  well  as  to  separate  the  metallic  minerals 
from  the  gangue,  it  is  thought  to  be  a  great  step  in 
advance  of  this  art. 

It  is  believed  that  the  process  or  some  of  the  novel 
steps  thereof  may  be  employed  with  advantage  in  the 
treatment  of  all  ores.  It  is  obviously  impossible,  how- 
ever, to  give  definite  directions  for  attaining  the  best 
results  with  all  ores,  because  of  the  great  chemical  and 
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physical  differences  which  they  exhibit.  The  detailed 
direccions  hereinaiter  set  form  are  those  wnicn  are 
foLuia  most  enicient  m  tne  treatment  ot  the  Kossiand, 
B.  C  ores,  witn  wnicn  i  nave  aone  tne  most  work,  tor 
the  prnnary  purpose  of  separaLUig  the  cnaicopyrite 
(whicn  must  De  smeitedj  Irom  tne  otner  conscuuents 
which  may  be  suDjecced  to  ocner  atter  treatment  for 
the  recovery  of  then-  contamed  metals. 

Ine  process,  as  an  entn-ety,  m  its  best  form  for  tise 
with  Rossland  ores  for  the  purpose  stated,  consists  in 
the  following  steps. 

First,  in  thoroughly  agitating  together  (a)  the  pul- 
verized ore  or  mineral  material,  (b)  enough  water  to 
make  with  said  pulverized  ore  a  flowing  pulp,  and  (c) 
a  solution  of  bitumen  in  a  thin  distillable  hydro-carbon 
liquid  as  kerosene; — these  materials  to  be  so  thorough- 
ly agitated  together  as  to  finely  subdivide  said  solution 
into  small  globules,  and  bring  said  globules  into  contact 
wath  substantially  all  of  the  pulverized  mineral  par- 
ticles which  W'ill,  by  preference,  adhere  to  them. 

Second,  in  allowing  the  hydrocarbon  coated  parti- 
cles to  float  to  the  surface  of  the  mass,  and  in  render- 
ing this  separation  substantially  complete  by  gently 
agitating  the  mass,  and  by  injecting  gas  into  the  same, 
and,  preferably  also  discharging  into  the  mass  fine 
streams  of  the  solution.  When  the  separation  is  com- 
pleted the  floating  hydrocarbon  coated  concentrate  is 
removed  for  subsequent  treatment. 

Third  in  filtering  said  concentrate  to  free  it  so  far 
as    possible,    from    the    hydrocarbon    liquid. 
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Fourth,  in  distilHng  said  coated  concentrate,  and 
condensing  the  hydorcarbon  vapor,  to  be  used  again. 

It  is  thought  that  the  use  of  a  gas  to  assist  in  the 
flotation  of  the  coated  particles,  as  set  forth  in  the  de- 
scription of  the  second  step  of  the  process,  is^  radically 
new  in  this  art,  irrespective  of  its  association  with  the 
other  steps  described.  It  is  that  which  makes  it  pos- 
sible for  the  first  time  to  use  thin  oils  and  hydrocar- 
bon. The  prior  processes  which  use  thick,^  viscous  oils 
will,  however,  be  much  aided  by  the  addition  of  this 
step,  because,  in  spite  of  all  the  care  which  is  exer- 
cised in  the  practice  of  those  processes  to  keep  the  oil 
in  large  clots  or  masses,  a  great  deal  of  it  is  "floured" 
or  broken  up  into  minute  particles  which  are  trapped 
in  the  sands  and  lost.  The  employment  of  the  gas  in 
the  manner  stated  brings  in  a  more  powerful  floating 
agency  than  anything  before  used,  which  results  in  the 
recovery  of  this  "floured"  oil  together  with  numerous 
coated  particles  which  would  not  otherwise  be  floated. 
This  step  of  the  process  is  therefore  useful  with  any 
and  all  liquids  lighter  than  water  which  exhibit  pref- 
erence of  adhesion  for  the  metalic  mineral  particles. 
Kerosene  alone  for  example  may  be  used  with  most 
ores  to  take  out  the  sulphides,  provided  the  gas  is  used 
as  stated  to  cause  the  flotation  of  the  kerosene  coated 
particles. 

It  is  the  bitumen,  however,  dissolved  in  the  kero- 
sene which  gives  the  precise  adhesive  preference  which 
enables  it  to  separate  the  gold  and  chalcopyrite  from 
the  crushed  ore.     The  bitumen  may  be  asphalt,  or  the 
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bitumen  produced  by  the  distillation  of  petroleum  to  a 
semi-solid  residuum;  or  it  may  be  tar,  pitch,  or  any 
other  specific  form  of  bitumen.  In  treating  Rossland 
ores  I  have  found  that  the  most  satisfactory  results 
have  been  attained  by  using  a  solution  obtained  by  dis- 
solving in  kerosene  above  5  per  cent,  or  thereabout, 
of  Trinidad  asphalt,  or  the  semi-solid  residuum  of  pe- 
troleum distillation.  Preferably  the  pulverized  ore  is 
mixed  with  three  to  five  times  as  much  water,  by  weight, 
and  to  this  is  added  a  sufficient  amount  of  the  kero- 
sene-bitumen solution;  excellent  results  being  obtained 
by  using  one-fourth  to  three-fourths  as  much,  by 
weight,  as  ore.  J 

The  preference  of  the  solution  M  some  of  the  min- 
eral particles  may  be  regulated  by  altering  or  varying 
the  quantity  of  the  solute  substance,  and  by  varying 
the  temperature  at  which  the  solution  is  used.  The 
preference  of  the  water  for  other  mineral  particles  may 
be  regulated  by  adding  some  acid  or  other  chemical. 
A  distinct  advantage  of  using  a  light  hydrocarbon, 
like  kerosene,  is  that  so  much  of  it  as  cannot  be  re- 
roiii^?rHr  from  the  concentrate  by  mechanical  means 
may  be  recovered  by  a  process  of  distillation, — this 
method  of  recovery  being  impossible  when  thick  non- 
distillable  oils  are  used. 

The  injection  of  a  gas,  preferably  air,  into  the  mass, 
— which  is  the  chief  novel  characteristic  of  the  sec- 
ond step  of  the  process,  assists  in  the  flotation  of  the 
hydrocarbon  coated  particles.  This  makes  it  possible 
to  finely  subdivide  the  solution  by  the  agitation,   and 
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this  greatly  increases  the  chance  that  all  of  the  min- 
eral particles  which  exhibit  preferential  adhesion  for  it, 
shall  be  brought  into  contact  with  it.  Some  of  the 
hydrocarbon  coated  particles  will  float  to  the  surface 
without  assistance ;  but,  a  considerable  quantity  of  such 
particles  will  not  be  sufficiently  buoyant  and  some  of 
such  particles  and  some  globules  of  the  mixture  would 
be  trapped  in  the  sands.  In  order  to  recover  this  less 
buoyant  material  together  with  the  globules  of  the 
mixture,  the  mass,  which  tends  to  settle,  is  slowly  lifted 
and  turned  over  to  liberate  the  coated  particles,  and 
the  globules,  and,  at  the  same  time  a  gas,  preferably 
air,  is  blown  into  the  mass,  preferably  near  the  bottom 
thereof.  The  air  bubbles  not  only  tend  to  attach  them- 
selves directly  to  the  coated  particles  and  thus  float 
them  to  the  surface,  but  the  air  becomes  dissolved  in 
the  water  to  its  maximum  capacity.  This  dissolved  air 
tends  to  again  separate  itself  from  the  water,  and  at- 
tach itself  in  minute  globules  to  the  coated  particles. 
I  find  that  air,  carbon  dioxide,  hydrogen,  and  mash  gas 
are  satisfactory  for  this  pu;.*pose;  and  doubtless  many 
other  or  all  gases  will  operate  in  the  same  way, — but  I 
prefer  air. 

It  might  be  here  added  that  because  the  solution  is 
broken  up  into  small  globules  there  is  little  likelihood 
that  any  of  the  non-coated  particles  shall  be  entangled 
with  the  coated  concentrates  and  carried  to  the  sur- 
face. 

In  removing  this  floating,  hydro-carbon-coated  con- 
centrate it  is  practically  impossible  to  exclude  some  of 
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the  water  in  which  the  non-coated  particles  are  held  in 
suspension.  It  is  therefore  desirable  that  this  con- 
centrate shall  be  washed  free  from  such  non-coated 
minerals.  This  step  is  not,  however,  absolutely  essen- 
tial. It  is  possible  to  remove  a  very  large  part  of  the 
hydrocarbon  by  filtration  because  of  its  thin  character. 
It  is  not,  however,  possible  to  remove  it  all  by  this, 
or  any  other  mechanical  process;  but  because  of  the 
character  of  the  hydrocarbon  solvent  used  it  is  pos- 
sible to  recover  all  of  it  for  future  use  by  a  process  of 
distillation  which  constitutes  the  fourth  step  of  the 
complete  process. 

I  will  now  describe  the  apparatus  shown  in  the 
drawing  for  practically  carrying  on'  said  process.  A 
represents  the  mixing  tank;  B  represents  the  separat- 
ing tank;  C  represents  the  settling  tank;  D  represents 
the  filter,  and  E  another  filter  which  may  or  may  not 
be  used  according  to  circumstances;  G  represents  a 
settling  box  or  tank  into  which  the  liquid  from  the 
filter  or  filters  is  discharged;  H  represents  the  retort 
furnace;  I  the  dust  collector  used  in  connection  there- 
with; J  a  condenser;  K  the  settling  tank  in  which  the 
condenser  discharges  the  condensed  vapor;  and  M  rep- 
resents a  reservoir  from  which  the  solution  may  be 
fed  into  the  mixing  tank  and  into  the  separating  tank. 

In  the  separating  tank  B  is  a  vertical  shaft  b  hav- 
ing on  its  upper  end  a  gear  b'  by  which  it  may  be  ro- 
tated. The  head  of  the  shaft  above  the  driving  gear 
passes  through  an  oil  and  air  box  1  which  remain  sta- 
tionary while  the   shaft   revolves,   and  is   supplied  by 
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the  hydrocarbon  pipe  (2)  and  the  air  pipe  (3).  The 
box  rests  on  the  rotating  shoulder  (4)  of  the  shaft, 
and  is  held  down  to  a  tigfht  joint  by  the  collar  (5)  and 
lock  nut  cap  (6).  Through  the  hollow  shaft  (7)  ex- 
tends a  small  hydrocarbon  pipe  (8),  the  upper  end  of 
which  is  firmly  inserted  Avithin  the  upward  extension 
(10)  of  the  shaft,  and  this  central  pipe  conveys  the 
hydro-carbon.  In  the  stationary  box  the  air  enters  the 
annular  chamber  (11),  passing  through  its  open  bot- 
tom through  a  set  of  apertures  (12)  to  the  interior  of 
the  shaft.  The  hydrocarbon  enters  a  similar  annular 
chamber  (13),  from  which  it  passes  by  aperture  (14) 
into  the  top  of  the  central  hydrocarbon  pipe. 

The  hub  and  revolving  arms  are  shown  in  Figs.  4 
and  5.  The  step  bearing  is  supported  on  a  pedestal 
(15)  provided  with  a  wooden  block  (16)  which  sup- 
ports the  moving  wearing  plate  (17)  of  the  shaft. 
Lubricating  water  under  pressure  is  introduced  through 
the  pipe  (18),  finding  its  way  out  from  the  bearing 
through  side  grooves,  (50).  The  sides  (19)  of  the 
shaft  are  carried  down  below  the  bearing  so  as  to 
leave  an  annular  space  (20)  between  them  and  the 
pedestal.  This  annular  space  is  intended  to  consti- 
tute an  air  bell,  designed  to  assist  the  lubricating  water 
in  excluding  sand  from  the  bearing.  The  air  supply 
in  it  is  maintained  by  a  slight  stress  of  air  which  es- 
capes beneath  the  bell  through  the  pipe    (21). 

The  air  current  for  the  charge  passes  down  through 
the  shaft,  passing  (as  shown  by  the  arrows)  through 
the   side   channels    (22)    into   the   hollow    arms    (23), 
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(23).      From   each   arm    it   passes   out   through    drop 
pipes  (24)   (24).  I 

The  hydrocarbon  Hquid  is  dehvered  through   small 
pipes,  parallel  with  said  hollow  arms,  emerging  at  the 

ladially 

""•  24/05  outlets  (25)  (25).  The  ^x  raidally  scraping  blades 
(26)  (26)  are  secured  to  the  arms  (23),  and  also 
the  inclined  lifting  plow  (27)  at  the  extremity  of  the 
said  arms,  this  being  so  set  as  to  force  the  circulation 
upwards  at  this  point. 

The  rotary  movement  of  the  charge  leads  the  float- 
ing scum  of  hydrocarbon  liquid,  air  bubbles  and  con- 
curved 
uar.  24/05  ccntratcs    against    the    /\    spiral    skimming-   bar    (28) 

which  is  hung  so  as  to  arrest  and  deflect  this  floating 
layer  and  cause  it  to  pass  "into  the  settling  and  wash- 
ing chamber  or  box  (29).  The  edge  of  this  box  out- 
side of  the  skimming  bar  is  submerged  sufficiently  to 
allow  the  floating  material  to  pass  over  it  while  the 
remaining  part  of  said  edge  is  raised  above  the  liquid 
so  as  to  detain  everything  passing  into  it.  Owing  to 
the  agitation  within  the  tank  caused  by  the  movement 
of  the  arms  (23)  and  the  rising  air  bubbles,  the  water 
even  near  the  top  is  not  clear,  but  turbid  or  muddy 
with  slimes  or  fine  particles  of  the  non-coated  minerals, 
which  do  not  settle  rapidly  enough  to  get  out  of  the 
way.  The  floating  concentrates  are  carried  mainly  at 
the  lower  surface  of  the  hydrocarbon  layer  where  it 
is  in  contact  with  the  water.  The  discharge  gate  (32) 
in  order  to  permit  these  floating  particles  to  pass  out, 
must  be  set  low  enough  to  clear  them,  and  must  there- 
fore allow  portion  of  the  water  to  pass  out  with  the 
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skimmings,  and  this  muddy  water  would  therefore  car- 
ry its  suspended  particles  of  the  worthless  minerals 
which  would  make  the  concentrates  impure. 

The  settling  and  washing  chamber  or  box  is  de- 
signed to  lessen  or  prevent  this  evil.  As  the  floating 
material  passes  over  its  submerged  edge  (29)  (30)  it 
escapes  from  the  swift  current  and  rising  air  bubbles, 
so  that  in  its  comparative  (fuiet,  the  shmes  have  a  bet- 
ter opportunity  to  settle  out  of  the  way.  The  bottom 
of  the  box  is  divided  as  convenient  into  compartments 
by  submerged  partitions,  as  shown,  each  compartment 
terminating  in  a  hopper  shape  bottom,  with  discharge 
openings  (33)  through  which  the  settled  slimes  may 
pass  out  again  into  the  tank.  Projecting  shields  (34) 
prevent  the  air  bubbles  from  entering  the  hoppers  and 
disturbing  their  quiet. 

The  passage  of  the  floating  material  over  this  quiet 
chamber  or  box  settles  most  of  the  slimes  before  reach- 
ing the  adjustable  discharge  gate  or  outlet  (32).  Be- 
fore reaching  the  gate,  however,  the  skimmings  pass 
over  stream  of  clean  wash  water,  introduced  at  the 
point  (35)  through  the  pipe  shown.  This  washwater 
is  delivered  under  constant  head  from  supply  tank. 
Its  quantity  is  made  exactly  equal  to  that  passing  out 
through  the  discharge  gate  with  the  skimmings;  so 
that  this  discharge,  being  supplied  entirely  by  the  pure 
water  close  at  hand,  contains  little  or  none  of  the 
muddy  water  which  is  thus  held  back  in  the  tank.  It 
is  evident  that  the  incoming  and  outgoing  streams  are 
self-adjusting,  because  if  too  much  enters,  the  general 
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level 


jevel  rises  and  a  large  stream  flows  from  the  orifice. 

In  the  mixing  tank  a  vertical  rotating  shaft  a  is 
mounted  having  preferably  a  lower  bearing  similar  to 
that  which  is  provided  for  a  shaft  b  and  which  has 
been  described.  Arms  a'  are  attached  to  the  shaft  near 
.  its  lower  end,  and  lifting  plows  are  secured  to  the 
outer  parts  of  these  arms,  and  radial  plows  to  the  other 
parts  thereof  just  as  in  the  separator  tank.  This  shaft 
a  is  to  be  rotated  rapidly,  and  the  result  is  a  thorough 
commingling  of  the  various  parts  of  the  charge, — 
y5/.W  r^^lvHicli^  is  facilitated  bv  the  currents  created  in  the 
charge  by  the  action  of  said  plows, — the  direction  of 
said  currents  being  indicated  by  the  arrows  in  figure  1. 

This  separate  tank  for  performing  the  mixing  op- 
eration is  not  necessary  for  my  process  although  it  is 
preferable  in  some  cases  as  when  a  continuous  dis- 
charge is  desired.  The  mixing  may  be  performed  just 
as  well  in  the  separating  tank  which  may  then  be 
termed  the  "Mixing  and  Separating  tank".  It  is 
merely  necessary  to  rotate  the  agitating  mechanism 
rapidly  while  mixing  and  to  rotate  it  slowly  while  the 
separation  is  being  made. 

The  material  skimmed  from  the  surface  of  the  sep- 
arating tank  may  pass  directly  to  the  filter  D  or  E, 
but  it  is  best  to  discharge  it  into  the  settling  tank  C  in 
order  to  separate  the  main  bulk  of  water  and  thus  re- 
duce the  bulk  of  liquid  to  be  put  through  the  filtering 
operation. 

As  explained,  this  is  not  essential,  but  is  convenient- 
ly introduced  prior  to  the  filtration,  merely  in  order  to 
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separate  the  main  bulk  of  water,  and  thus  reduce  the 
bulk  of  fluid  to  be  put  through  the  filtering  operation. 
It  is  thus  merely  a  convenience.  The  settling  tank  C 
is  shown  as  a  cylindrical  vessel,  with  hopper  shape 
bottom,  within  which  is  suspended  a  cylinder  (41) 
reaching  half  w^ay  down.  The  stream  of  skimming 
enters  this  central  cylinder,  within  which  the  water 
and  hydrocarbon  separate,  the  former  sinking,  while 
the  latter,  with  its  accompanying  concentrates  and  air 
bubbles,  floats  in  a  layer,  as  shown.  The  stirring  ap- 
paratus (42)  has  its  arms  revolving  gently  within  this 
layer,  so  as  to  break  up  and  discharge  air  bubbles 
and  assist  the  separation.  Most  of  the  concentrates 
hang  near  the  contact  betw^een  the  hydrocarbon  and 
water,  and  as  this  contact  surface  becomes  overloaded 
with  concentrates,  some  of  them  sink  to  the  bottom  of 
the  tank.  The  excess  of  hydrocarbon,  accompanied 
by  some  of  the  concentrates,  flows  out  through  the 
launder  (43)  while  the  excess  of  water,  passing  be- 
neath the  suspended  internal  cylinder,  passes  out 
through  the  overflow-  (44),  and  thereby  lessens  the 
volume  to  be  filtered.  The  concentrates  which  fall  to 
the  bottom  of  the  tank,  accompanied  by  the  hydrocar- 
bon -which  adheres  to  them,  are  drawn  off  in  a  thick 
condition  through  the  pipe  (45),  the  discharge  end  of 
which  is  raised  to  prevent  -the  exit  of  more  w^ater  than 
necessary.  The  two  streams,  one  of  hydrocarbon  and 
concentrates,  the  other  mainly  of  water  and  concen- 
trates, may  either  be  filtered  in  separate  apparatus 
or  united  and  put  through  the  same  apparatus,  as  is 
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found  most  convenient.  Hydrocarbon  liquid  and  con- 
centrates filter  more  easily  than  when  water  is  present, 
and  it  may  therefore  be  desirable  to  filter  separately. 
It  is  for  this  reason  that  two  filters  D  and  E  are 
shown, — the  one  receiving  such  materialas  flows  from 
the  surface  of  the  tank  through  launder  (43),  and 
the  other  that  material  which  is  discharged  through 
pipe  (45).  I  do  not  restrict  myself  to  any  particular 
form  of  filtering  appliance. 

The  use  of  thin  hydrocarbon  liquid  in  place  of  the 
thick  viscid  oil  used  by  other  inventors,  makes  filtra- 
tion comparatively  easy,  and  permits  the  use  of  more 
simple  and  cheap  miCthods  than  the  centrifugal  ma- 
chine or  filter  presses.  The  use  of  such  simple  appa- 
ratus is  also  made  possible  by  the  fact  that  it  is  not 
now  necessary  to  separate  the  liquid  very  thoroughly, 
since  its  extraction  is  to  be  perfected  in  the  distillation 
retorts.  I  find  that  in  some  case  it  is  sufficient  to  use 
a  simple  open  filter  tank,  with  a  porous  bottom  of  any 
of  the  well-known  kinds,  preferably  light  canvas  resting 
on  suitable  supports.  The  liquid  and  water  drain 
through  the  porous  bottom,  leaving  the  concentrates 
in  the  tank,  sufficiently  drained  to  be  shoveled  into 
the  retorts.  The  passage  of  the  liquid  and  water 
through  the  porous  bottom  is  aided  by  the  well-known 
means  of  a  vacuum  pump  N  beneath.  The  filter  indi- 
cated by  E  is  a  pressure  filter  barrel  of  well  known 
construction  which  need  not  be  here  explained,  and 
may  be  used  when  forced  filtration  is  necessary.  It  is 
shown  to  emphasize  the  fact  that  the  operation  of  the 
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process  is  not  restricted  to  any  specific  kind  of  filter, 
or  to  any  number  of  filters. 

The  mixture  of  hydrocarbon  liquid  and  water,  now 
free  from  solid  matter,  is  of  course  self-separating  in 
any  receptacle.  A  convenient  form  is  shown  in  the 
settling  box  G,  into  which  said  mixture  is  delivered 
through  suitable  pipes  from  both  filters.  The  hydro- 
carbon liquid  remains  in  one  compartment  g,  from 
which  it  overflows  and  is  returned  to  the  reservoir. 
The  water,  sinking  to  the  bottom,  passes  under  the 
partition  g'  to  the  other  compartment  and  flows  to 
waste. 

The  filtered  concentrates,  containing  some  residual 
liquid  and  moisture,  are  now  ready  for  the  distilling 
operation,  for  the  recovery  of  the  five  per  cent  or  more 
of  valuable  hydrocarbon  liquid  remaining  in  them. 
This  is  done  in  the  retort  H.  An  iron  retort  (46)  is 
set  in  a  furnace  at  such  an  angle  that  the  concentrates 
will  pass  down  through  it  by  gravity,  but  will  not  alto- 
gether close  the  upper  side  of  the  channel,  which  should 
remain  more  or  less  open,  for  the  exit  and  passage  of 
the  steam  and  hydrocarbon  vapors.  The  retort  is 
maintained  at  the  distillation  temperature  of  the  hy- 
drocarbon used,  which  in  the  case  of  kerosene  is  about 
338  degrees  F.  In  order  to  assist  in  carrying  off  the 
hydrocarbon  vapor,  a  current  of  superheated  steam  is 
introduced  at  (47),  while  the  steam  and  hydrocarbon 
vapors  pass  off  through  the  pipe  at  (48)  to  the  con- 
densing apparatus.  The  dry  concentrates  on  losing 
their  liquid  and  moisture  slide  down  to  the  lower  end 
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of  the  retort,  where  they  are  drawn  off  through  the 
double  gates  (49)  (49)  which  are  opened  alternately 
so  as  to  prevent  the  escape  of  vapors.  As  concen- 
trates are  drawn  off  below  a  fresh  mass  is  introduced 
above,  by  the  alternate  opening  of  the  gates  (50)  (50), 
which  likewise  prevent  the  escape  of  vapors.  An 
additional  seal  is  provided  by  the  hopper  (51)  which 
is .  nned  with  concentrates.  The  steam  and  hydrocar- 
bon vapors  may  be  led  through  a  dust  collecting  cham- 
ber I,  designed  to  settle  and  collect  any  concentrates 
dust  carried  over,  and  then  passes  to  the  condenser  J. 
This  includes  a  metal  worm  or  coil  (53)  set  in  a  tank 
through  which  a  stream  of  cooling  water  is  allowed  to 
flow.  The  condensed  hydrocarbon  and  water,  passing 
through  a  "U"  trap  (54)  flow  into  a  settling  box  K 
similar  to  the  one  described  at  "G".  Here  the  hydro- 
carbon licjuid  and  water  separate,  and  the  former  is 
returned  to  the  reservoir  M  for  re-use,  as  is  also  the 
liquid  recovered  in  the  settling  tank  G. 
Having  described  my  invention,  I  claim: 

The  process  of  separating  minerals,  which  con- 
sists inN^ixing  together  (a)  pulverized  mineral  ma- 
terial, (b)  a^sQnsiderable  quantity  of  water,  and  (c) 
a  substance  immicTbl^  in  water  but  of  less  specific  grav- 
ity, and  which,  in  the^p^ence  of  water,  will  adhere 
to  some  of  the  mineral  pamts^s  and  not  to  others ;  in 
removing  from  the  surface  of  thg^^nass  the  floating 
immiscible    substance    and    the    minehk4sOarticles    to 

which  it  has  adhered;  in  filtering  the  mateHqJ  so  re- 
concentrate  residue 
Bfar. 24/05  ^aovQ^]   and   in  distilling  the    ^    fi1trR|-p,  to   driveN^ff 
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md  recover  said  immiscible  substance,  substantially  as 
specified. 

2.  Tt|e  process  of  separating  minerals,  which  con- 
sists in  mnnng-  together  pulverized  mineral  material, 
a  considerable  c^antity  of  water,  and  a  substance  im- 
miscible in  water  bih^f  less  specific  gravity,  and  which, 
in  the  presence  of  v;abs4^  will  adhere  to  some  of  the 
mineral  particles  and  not  tbsothers;  in  gently  agitating 
the  mass  and  blowing  into  the^smie  a  gas  to  assist  the 
flotation  of  said  immiscible  substah<;e  and  the  mineral 
particles  which  have  become  coated  th^ewith;  in  re- 
moving the  floating  layer;  and  separatingNiaid  adher- 
ing substance  from  said  mineral  particles,  substantially 
as  specified. 

1-  -3-.  The  process  of  separating  minerals,  which 
consists  in  mixing  together  pulverized  mineral  mate- 
rial, a  considerable  quantity  of  water,  and  a  sub- 
stance immiscible  in  water,  but  of  less  specific  gravity, 
and  which  will,  in  the  presence  of  water,  adhere  to 
some  of  the  mineral  particles  and  not  to  others;  in 
violently  agitating  the  mass  so  as  to  break  up  said  im- 
miscible substance  into  minute  globules;  in  allowing 
said  mass  to  settle  whereby  a  considerable  quantity  of 

which  settles,  and  in  "  after  "  in  " 

*"&    ... 

particles  coated  therewith;  in  removing  the  floating 
layer,  and  in  separating  the  mineral  particles  from  said 
immiscible  substance,  substantially  as  specified. 
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of  the  retort,  where  they  are  drawn  off  through  the 
double  gates  (49)  (49)  which  are  opened  alternately 
so  as  to  prevent  the  escape  of  vapors.  As  concen- 
trates are  drawn  off  below  a  fresh  mass  is  introduced 
above,  by  the  alternate  opening  of  the  gates  (50)  (50), 
which  likewise  prevent  the  escape  of  vapors.  An 
additional  seal  is  provided  by  the  hopper  (51)  which 
is^  nlled  with  concentrates.  The  steam  and  hydrocar- 
bon vapors  may  be  led  through  a  dust  collecting  cham- 
ber I,  designed  to  settle  and  collect  any  concentrates 
dust  carried  over,  and  then  passes  to  the  condenser  J. 
This  includes  a  metal  worm  or  coil  (53)  set  in  a  tank 
through  which  a  stream  of  cooling  water  is  allowed  to 
flow.  The  condensed  hydrocarbon  and  water,  passing 
through  a  "U"  trap  (54)  flow  into  a  settling  box  K 
similar  to  the  one  described  at  *'G".  Here  the  hydro- 
carbon liquid  and  water  separate,  and  the  former  is 
returned  to  the  reservoir  M  for  re-use,  as  is  also  the 
lic[uid  recovered  in  the  settling  tank  G. 
Having  described  my  invention,  I  claim: 

The  process  of  separating  minerals,  which  con- 
sists inN^ixing  together  (a)  pulverized  mineral  ma- 
terial,  (b)   a>8Qnsiderable  quantity  of  water,  and   (c) 


iinrnisciDie    substance    and    the    miner^tL   particles    to 

which  it  has  adhered ;  in  filtering  the  mateW^  so  re- 
concentrate  residue  ^s^ 
Mar. 24/05  j-^^Qy^d ;   and   in   distilling  the    ^    filtral-p,  to   drive 
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id  recover  said  immiscible  substance,  substantially  as 
led. 

2.  TPt^e  process  of  separating  minerals,  which  con- 
sists in  mbsing-  together  pulverized  mineral  material, 
a  considerable  quantity  of  water,  and  a  substance  im- 
miscible in  water  biHsof  less  specific  gravity,  and  which, 
in  the  presence  of  v/absn  will  adhere  to  some  of  the 
mineral  particles  and  not  tbsothers;  in  gently  agitating 
the  mass  and  blowing  into  the  >£mie  a  gas  to  assist  the 
flotation  of  said  immiscible  substah<;e  and  the  mineral 
particles  which  have  become  coated  oHrewith;  in  re- 
moving the  floating  layer;  and  separatingNaid  adher- 
ing substance  from  said  mineral  particles,  substs^tially 
as  specified. 

1-  -^.  The  process  of  separating  minerals,  which 
consists  in  mixing  together  pulverized  mineral  mate- 
rial, a  considerable  quantity  of  water,  and  a  sub- 
stance immiscible  in  water,  but  of  less  specific  gravity, 
and  which  will,  in  the  presence  of  water,  adhere  to 
some  of  the  mineral  particles  and  not  to  others;  in 
violently  agitating  the  mass  so  as  to  break  up  said  im- 
miscible substance  into  minute  globules;  in  allowing 
said  mass  to  settle  whereby  a  considerable  quantity  of 
the  mineral  particles  having  become  coated  with  said 
substance  will  float  to  the  top  of  the  mass,  and  in  x 
blowing  into  the  same  a  gas  for  the  purpose  of  assist- 
ing the  flotation  of  said  substance  and  the  mineral 
particles  coated  therewith;  in  removing  the  floating 
layer,  and  in  separating  the  mineral  particles  from  said 
immiscible  substance,  substantially  .as  specified. 
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The  process  of  separating  ores,  which  consists 
Canceled  jj^  t\oroughly  mixing  together  pulverized  mineral  ma- 


June  2G/05 


terialXa  considerable  quantity  of  water,  a  thin  liquid 
hydrocarbon  which  will  adhere  to  some  of  the  min- 
eral parti(?Jes  and  not  to  others ;  in  gently  agitating  the 
mass  and  bVwing  gas  into  the  same  for  the  purpose  of 
assisting  theXflotation  of  said  hydro-carbon  and  the 
mineral  particles  which  have  been  coated  thereby;  in 
removing  the  flohyting  layer;  and  separating  said  min- 
eral particles  and  Iwdro-carbon,  substantially  as  speci- 
fied. 

5.  The  process  of  s'^j^arating  ores,  which  consists  in 
thoroughly  mixing  together  pulverized  mineral  material, 
a  considerable  quantity  ofVvater,  and  a  thin  hydro-car- 
bon liquid  which  will  adhere\o  some  of  the  mineral  par- 
ticles but  not  to  others ;  in  genVy  agitating  the  mass  and 
blowing  gas  into  the  same  for  me  purpose  of  assisting 
the  flotation  of  said  hydro-carbon  liquid  and  the  mineral 
particles  which  have  become  coateov.  thereby ;  in  remov- 
ing the  floating  layer;  and  in  filteri\g  the  same,  sub- 
stantially as  specified. 

6.  The  process  of  separating  ores,  which  consists  in 
thoroughly  mixing  together  pulverized  minVal  material, 
a  considerable  quantity  of  water,  a  thin  liquid  hydro- 
carbon which  will  adhere  to  some  of  the  mineral  par- 
ticles but  not  to  others ;  in  gently  agitating  the  nmss  and 
blowing  gas  and  some  of  said  hydro-carbon  liquicl  into 
the  same  for  the  purpose  of  assisting  the  flotation^  of 
said  hydro-carbon  liquid  and  the  mineral  particles  whi 
have  become  coated  thereby;  in  removing  the  floating"^ 
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^er;  and  in  filtering  the  same,  substantially  as  speci- 
fiec 

7.  Tke  process  of  separating  ores,  v/hich  consists  in 
thoroughly  nmcing  together  pulverized  mineral  mate- 
rial, a  considei^feie  quantity  of  water,  a  distillable  hy- 
dro-carbon liquid  \\l^k;h  will  adhere  to  some  of  the  min- 
eral particles  but  not  to^s^Aers;  in  gently  agitating  the 
mass  and  blowing  gas  into  the  same  for  the  purpose  of 
assisting  the  flotation  of  said  n^ro-carbon  and  the 
mineral  particles  which  have  become^smted  thereby;  in 
removing  the  floating  layer;  in  filteringK^e  same;  and 

concentrate    residue  ^\. 

'*/®^  finally  in  distilling  the  /\  filtrntp  and  condeh^ng  the 
hydro-carbon  vapors  driven  off,  substantially  as  s^ci- 
fied. 

2-  ^  The  process  of  separating  ores,  which  consists 
in  mixing  together  pulverized  mineral  material,  a  con- 
siderable quantity  of  water,  and  a  solution  of  bitumen 
in  a  light  hydro-carbon  liquid /\  ;  in  violently  agitating 
this  mixture  to  break  up  said  solution  into  fine  globules; 
in  allowing  the  mass  to  settle,  and  then  gently  agitating 
the  same  and  blowing  in  gas  to  insure  the  flotation  of 
said  solution  into  fine  gkrbufes,  in  alluuiuu  the -m-ass 
In  nrtl1i\  imi  ihrn  n;rnl1i-  ijitntinrj,'  thp  simp  nnd  blovrinr 
ill  y^vic -to^insnre-th4P-  flntntinn  nf  naid  nnlution,and  the 
mineral  particles  coated  thereby;  in  removing  the  float- 
ing layer;  and  separating  the  mineral  particles  from 
the  solution,  substantially  as  specified. 

3-  Q^  The  process  of  separating  ores,  which  con- 
sists in  mixing  together  pulverized  mineral  material,  a 


Di^rt  A 
ar4/05 
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considerable  quantity  of  water,  and  a  solution  of  bitu- 
men in  a  light  hydro-carbon  liquid^  ,  in  violently  agi- 
tating this  mixture  to  break  up  said  solution  into  fine 
globules;  in  allowing  the  mass  to  settle,  and  then  gently 
agitating  the  same  and  blowing  in^it  a  gas  and  some  of 
the  said  solution  to  insure  the  flotation  of  said  solution 
and  the  mineral  particles  coated  thereby;  in  removing 
the  floating  layer;  and  separating  the  mineral  particles 
from  the  solution,  substantially  as  specified. 

4-  IQ.  The  process  of  separating  minerals,  which 
consists  in  mixing  together  the  pulverized  mineral  ma- 
terial a  considerable  quantity  of  water,  and  a  solution 
of  bitumen  in  a  light  hydro-carbon  liquid;  in  allowing 
the  same  to  settle,  and  removing  therefrom  the  float- 
ing-layer of  said  solution  and  the  mineral  particles  which 
have  been  coated  thereby;  and  in  filtering  the  material 
so  removed,  substantially  as  specified. 

5-  J_L.  The  process  of  separating  minerals,  which 
consists  in  mixing  together  the  pulverized  mineral  ma- 
terial, a  considerable  quantity  of  vvater,  and  a  solution 
of  bitumen  in  a  light  hydro-carbon  liquid /\  ;  in  gently 

Insert  A  », '- 

Mar-  24/uo  >  agi^a^ijig  tj^is  mixture  and  blowing  gas  into  the  same  to 
assist  the  flotation  of  said  solution  and  the  mineral  par- 
ticles which  have  been  coated  thereby ;  in  removing  said 
floating  layer;  and  filtering  the  same,  substantially  as 
specified. 

6-  12.  The  process  of  separating  minerals  which 
consists  in  mixing  together  the  pulverized  mineral  ma- 
terial, a  considerable  quantity  of  water,  and  a  solution 
of  bitumen  in  a  distillable  hvdro-carbon  liquid ^s  ;   in 

Insert    A } ' .^ 
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allowing  the  same  to  settle,  and  removing  therefrom  the 
floating  layer  of  said  solution  and  the  mineral  particles 
which  have  been  coated  thereby;  in  filtering  the  mate- 

A.  1 4/05  concentrate    residue 

rial  so  removed;  and  in  distilling  the  /\  nitrate  and 
condensing  the  hydro-carbon  vapors  driven  off,  sub- 
stantially as  specified. 

7-  13.  The  process  of  separating  minerals,  which 
consists  in  mixing  together  the  pulverized  mineral  ma- 
terial, a  considerable  cjuantity  of  water,  and  a  solution 
of  bitumen  in  a  distillable  hydro-carbon  liquid;  in  gent- 
ly agitating  this  mixture  and  blowing  gas  into  the  same 
to  assist  in  the  flotation  of  said  solution  and  the  min- 
eral particles  which  have  been  coated  thereby;  in  re- 
moving the  floating  layer,  and  filtering  the  same;  and  in 

concentrate    residue 

ta4/05  distilling  the  a   filtrate  and  condensing  the  hydro-car- 
bon vapors  driven  off,  substantially  as  specified. 

8-  14.  The  process  of  separating  minerals,  which 
consists  in  mixing  together  the  pulverized  mineral 
material,  a  considerable  quantity  of  water,  and  a  solu- 
tion of  bitumen  and  kerosene;  in  gently  agitating 
this  mixture,  and  in  blowing  a  gas  into  the  same  to 
assist  in  the  flotation  of  said  solution  and  the  mineral 
particles  which  have  been  coated  thereby;  and^  sep- 
arating said  solution  and  mineral  particles,  substan- 
tially as  specified. 

9-  T"5.  The  process  of  separating  minerals,  which 
consists  in  mixing  together  the  pulverized  mineral  ma- 
terial, a  considerable  quantity  of  water,  and  a  solution 
of  bitumen  in  kerosene,  and  in  vigorously  agitating  this 
mixture  so  as  to  break  up  said  solution  into  minute 


1950      Minerals  Separation,  Limited,  ct  aL,  vs. 

Defendant's  Exhibit. 

globules;  in  gently  agitating  said  mixture  and  blowing 
a  gas  into  the  same  to  assist  in  the  flotation  of  said  so- 
lution and  the  mineral  particles  coated  thereby;  in  re- 
moving the  floating  layer;  in  washing  and  filtering  the 

concentrate    residue 

Mar-  24/05  same;  and  finally  in  distilling  the  a  fiUiale  and  con- 
densing the  hydro-carbon  vapors  driven  off,  substantial- 
ly as  specified. 

In  testimony  whereof,  I  hereunto  affix  my  signature 

in  the  presence  of  two  witnesses. 

Edmund  B  Kirby 

T  L  Savage      .,r.^ 

T--  r-  X7  Witnesses, 

E  G  Eastman 


State  of  Wash inof ton 


t5' 


Countv  of  Stevens 


ss. 


Edmund  B.  Kirby,  the  above  named  petitioner,  be- 
ing duly  sworn,  deposes  and  says  that  he  is  a  citizen  of 
the  United  States,  and  a  resident  of  Rossland  in  the 
Province  of  British  Columbia  and  Dominion  of  Canada, 
and  that  he  verily  believes  himself  to  be  the  original, 
first  and  sole  inventor  of  the  improvement  in  process 
OF  SEPARATING  MINERALS?  described  and  claimed  in  the 
annexed  specification;  that  he  does  not  know  and  does 
not  believe  that  the  same  was  ever  known  or  used  before 
his  invention  or  discovery  thereof;  or  patented  or  de- 
scribed in  any  printed  publication  in  the  United  States 
of  America  or  any  foreign  country  before  his  invention 
or  discovery  thereof  or  more  than  two  years  prior  to 
this  application;. and  that  no  application  for  foreign  pat- 
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ent  on  said  invention  has  been  filed  by  him  or  his  legal 
representatives  or  assigns,  in  any  foreign  country. 

Edmund  B  Kirby 

Sworn  to  and  subscribed  before  me,  this  4th  day  of 

December  1903.  

John  A.  Kellogg 
[seal.]  Notary  Public. 

Notary  Public  for  State  of  Washington, 
residing  at  Northport,  Washington. 


M.  E.  C.  2—260 


Div Room  No  315  Paper  No.   1 

Address  only  "The  Commissioner  of  Patents, 
Washington,  D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and 

title  of  invention. 

DEPARTMENT   OF   THE   INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  January  19,  1904. 
Mailed 

Edmund  B.  Kirby, 
c^^yr^  TV>---cfQj-j  /?-  Rates 
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globules;  in  gently  agitating  said  mixture  and  blowing 
a  gas  into  the  same  to  assist  in  the  flotation  of  said  so- 
lution and  the  mineral  particles  coated  thereby;  in  re- 
moving the  floating  layer;  in  washing  and  filtering  the 

concentrate    residue 

Mar-  24/05  same;  and  finally  in  distilling  the  a  filUale  and  con- 
densing the  hydro-carbon  vapors  driven  off,  substantial- 
ly as  specified. 

In  testimony  whereof,  I  hereunto  affix  my  signature 

in  the  presence  of  two  witnesses. 

Edmund  B  Kirby 

T  L  Savage      ..j-^ 

-c  r-  T7  Witnesses. 

E  G  Eastman 


ss. 


State  of  Washington 
County  of  Stevens 

Edmund  B.  Kirby,  the  above  named  petitioner,  be- 
ing duly  sworn,  deposes  and  says  that  he  is  a  citizen  of 
the  United  States,  and  a  resident  of  Rossland  in  the 
Province  of  British  Columbia  and  Dominion  of  Canada, 
and  that  he  verily  believes  himself  to  be  the  original, 
first  and  sole  inventor  of  the  improvement  in  process 
OF  SEPARATING  MINERALS?  described  and  claimed  in  the 
annexed  specification;  that  he  does  not  know  and  does 
not  believe  that  the  same  was  ever  known  or  used  before 
his  invention  or  discovery  thereof;  or  patented  or  de- 
scribed in  any  printed  publication  in  the  United  States 
of  America  or  any  foreign  country  before  his  invention 

or  discovery  thereof  or  more  than  two  ve?^'^  nn'o-  +^ 
■  It 

^   lor^n  T    99  insert  "  or  in  public   use  or  on   sale  in  the 
P.  1950,  L.  iy,  mseii      o       ^  ^rior  to  this   apphca- 

United  States  for  more  than  two  years    prioi 

tion  "  after  colon  (  : ) 
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ent  on  said  invention  has  been  filed  by  him  or  his  legal 
representatives  or  assigns,  in  any  foreign  country. 

Edmund  B  Kirby 

Sworn  to  and  subscribed  before  me,  this  4th  day  of 

December  1903.  

John  A.  Kellogg 
[seal.]  Notary  Public. 

Notary  Public  for  State  of  Washington, 
residing  at  Northport,  Washington. 


M.  E.  C.  2—260 


Div Room  No  315  Paper  No.   1 

Address  only  "The  Commissioner  of  Patents, 
Washington,  D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and 

title  of  invention. 

DEPARTMENT   OF   THE   INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  January  19,  1904. 
Mailed 

Edmund  B.  Kirby, 
Care  Thurston  &  Bates, 
Cleveland,  Ohio. 

Please   find   below   a  communication   from   the   Ex- 
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AMiNER  in  charge  of  your  application.    #185,033,  filed 
December  14,  1903,  for  Process  of  Separating  Minerals. 

F.  I.  Allen. 
Commissioner  of  Patents. 


50  should  be  inserted  in  the  drawing.  "Raidally", 
page  8,  line  27,  should  be  corrected.  It  is  suggested 
that  "curved"  would  be  more  appropriate  than  "spiral", 
line  1,  page  9.  The  submergence  of  the  side  of  the  box 
29  is  required  to  be  illustrated. 

Claim  1  fails  to  express  anything  patentable  over 
676,679,  Elmore,  June  18,  1901,  Washers,  H,  the  only 
distinction  being  as  to  the  manner  of  recovering  the 
oil  by  distillation.  The  final  portion  in  Elmore  appears 
to  be  considered  too  unimportant  to  warrant  special  • 
treatment.  The  question  appears  to  be  a  purely  com- 
mercial one,  not  one  calling  for  invention.  See  als  , 
521,899,  Sutton,  June  26,  1894,  Metallurgy,  Solution 
and  Precipitation,  Chlorination. 

Claim  2  is  rejected  in  view  of  Elmore,  Sutton,  cited, 
and  British  patent  12,778,  Lake,  June  4,  1902,  Washers. 

Claim  3  is  rejected  in  view  of  Elmore  and  Lake, 
cited. 

Claim  4  is  rejected  in  viev/  of  Elmore,  Lake  and 
736,381,  Glogner,  Aug.   18,   1903,  Washers,  H. 

Claim  5  is  rejected  upon  the  reference  for  claim  4,    . 
as  is  also  claim  6. 

Claim  7  is  rejected  in  view  of  the  references  for 
claim  4,  the  distilling  step  being  held  to  be  one  which 
would  naturally  suggest  itself  to  anyone  desiring  to 
recover   substantiallv   all   the  oil. 
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Claim  8  is  rejected  in  view  of  Elmore,  Glogner  and 
Lake.  The  use  of  an  oil  intermediate  in  composition 
between  that  of  Elmore  and  that  of  Glogner  does  not 
appear  to  call  for  more  than  judgment  or  selection. 

Claim  9  is  rejected  as  lacking  i«-invention  in  view  of 
Elmore  and  Lake. 

Claim  10  is  rejected  in  view  of  the  references  for 
claim  8. 

Claim  11  is  rejected  in  view  of  the  references  for 
claim  8,  as  are  also  claims  12,  13,  14,  15,  the  distilla- 
tion of  the  oil  being  considered  not  to  involve  inven- 
tion as  has  been  stated  above. 

Lewis  B.  Wynne 

Examiner, 
Division  XXV. 
T.  F.  Mitchell 

Mail     Room  Patent  Office, 

Mar  21   1904  Mar  22   1904 

U.  S.  Patent  Office       Division  XXV. 

Serial  No.  185,033  Paper  No.  2 

Cleveland,  Ohio,  March  16,  1904. 
Room  No.   315. 
Commissioner  of  Patents, 

Washington,  D.  C. 
Dear  Sir: — 

In  the  matter  of  the  application  of  Edmund  B.  Kir- 
by  for  Process  of  Separating  Minerals,  filed  December 
14,  1903,  Serial  No.  185,033,  last  Office  action  Janu- 
ary 19,  1904. 
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After  carefully  considering  the  references  cited,  we 
find  ourselves  unable  to  agree  with  the  examiner's  con- 
clusion as  to  their  bearing  on  the  patentability  of  the 
process  set  forth  by  the  various  claims;  and  we  here 
submit  our  reasons  for  believing  that  the  claims  are 
paentable  over  the  citations. 

The  Elmore  patent  describes  a  process  in  which  a 
thick  oil  is  to  be  used, — said  oil  being  the  non-distillable 
residuum  of  petroleum  distillation.  The  Elmore  pro- 
cess is  in  practical  use  in  various  parts  of  the  world, 
but  this  thick  residuum  oil  is  always  used,  care  being 
taken  not  to  break  it  up  into  globules,  but  to  maintain 
it  in  large  clots,  as  set  forth  in  the  patent.  The  El- 
more patent  does  not  specify  in  what  manner  the  ore 
is  separated  from  the  oil  to  which  it  adheres,  but,  as  a 
matter  of  fact,  the  method  employed  by  Elmore  in- prac- 
tice is  to  employ  a  centrifugal  separating  machine, 
which  removes  a  very  large  percentage  of  the  oil,  but 
nevertheless  does  not  remove  it  all.  There  is,  there- 
fore, a  considerable  loss  of  oil.  Elmore  does  not  filter 
the  oil-covered  concentrate,  because  the  oil  will  not  pass 
through  a  filter;  and  he  does  not  distill  it  because  it 
will  not  distill.  One  may  not  infer,  therefore,  from 
Elmore's  silence  as  to  his  method  of  recovering  the  oil, 
that  he  may  have  used  filteration  and  distillation,  or 
that  it  was  merely  a  matter  of  selection  with  him 
whether  or  not  he  should  use  these  methods.  We, 
of  course,  understand  that  filtration  to  separate  a  liquid 
from  a  solid  is  not  a  process  which  applicant  originat- 
ed.    The  recovery  of  oil  by  distillation  is  likewise  old, 
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and  certainly  no  claim  pretends  to  cover  either  of 
these  processes  per  se.  Applicant,  however,  is  the 
first  ever  to  have  devised  a  practical  process  for  con- 
centrating ore  by  means  of  some  substance  immiscible 
in  water  having  preference  of  adhesion  for  the  mineral 
particles,  and  in  which,  because  of  the  character  of 
immiscible  substance  so  used,  it  could  be  recovered  in 
its  entirety  without  any  loss,  except  the  loss  of  the 
small  quantity  of  bitumen  employed,  by  using  the  pro- 
cesses of  filtration  and  distillation.  We  should  think 
there  could  be  no  question  as  to  the  patentability  of 
those  claims  in  applicant's  case,  which  not  only  specify 
filtration  and  distillation,  but  which  also  specify  a  thin 
hydro-carbon  or  kerosene  or  the  kerosene-bitumen  so- 
lution. It  would  seem  also  that  such  claims,  as  claim  1, 
which  are  not  limited  to  the  specific  filterable  and  dis- 
tillable  oil,  are  likewise  allowable,  because,  as  above 
stated,  applicant  was  the  first  to  devise  a  practical 
commercial  process  in  which  filtration  and  distilla- 
tion could  be,  and  was,  used  as  the  method  for  recov- 
ering the  concentrating  material. 

The  British  patent,  mentioned,  seems  to  be  for  a 
laboratory  experiment;  but  passing  that  question,  we 
submit  that  it  is  not  a  sufficient  reference  for  the  re- 
jection of  any  of  applicant's  claims.  The  process  con- 
sists in  mixing  with  the  oil  some  limestone,  some  water 
"a  thin  layer  of  ordinary  oil"  and  some  sulphuric  acid. 
This  latter,  by  getting  upon  the  limestone,  generates  a 
gas,  and,  as  a  result,  the  chalcopyrite  will  instantly 
rise  to  the  top  of  the  liquid.     This  process  is  only  in- 
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tended  for  the  treatment  of  sulphides.  The  foregoing 
is  the  process  as  described.  The  scientific  knowledge, 
upon  which  the  process  is  based,  includes,  so  the  patent 
stated,  the  knowledge  that  if  a  gas  of  any  kind  is  lib- 
erated in  this  mass  the  bubbles  become  covered  with  a 
coating  of  sulphide. 

Applicant's  is  a  practical  industrial  process,  not  a 
theory  or  laboratory  experiment.  It  does  not  involve 
the  mixture  of  ore  and  some  material  from  which  a  gas 
may  be  generated,  but  it  does  include  the  exceedingly 
practical  act  of  blowing  air  or  some  gas,  obtained  ex- 
ternally of  the  charge,  into  the  mixture  of  ore  and 
water  and  the  hydro-carbon  solution.  Its  claims  are 
limited  to  blowing  in  the  air, — as  a  result  of  which 
the  bubbles  of  air  attach  themselves  like  balloons  to 
oil-coated  particles  and  float  them  to  the  surface.  Ap- 
plicant's claims  exclude  the  flotation  of  the  oil-cov- 
ered concentrates  by  generating  a  gas  within  the 
pharge. 

The  Sutton  patent  describes  the  use  of  kerosene  as  a 
collector  of  precipitated  gold,-^gold  precipitated  from 
its  chlorine  solution.  What  is  meant  by  a  collector  of 
precipitated  gold  is  not  understood,  but  the  precipi- 
tate is  ,in  such  a  finely  subdivided  condition  that  pos- 
sibly fterosene  or  turpentine  might  cause  it  to  be  col- 
lected and  floated.  It  is  not  pretended,  however,  by 
the  patentee  that  the  use  of  kerosene  alone  would  have 
any  substantial  or  practical  efifect  upon  anything  else 
except  precipitated  gold.  This  Sutton  patent  certainly 
is  not  an  anticipation  of  any  claim  in  the  pending  ap- 
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plication,  and  can  be  regarded  only  as  indicating  so 
much  as  it  describes,  namely,  that  the  thin  hydro-car- 
bon will  collect  precipitated  gold,  if  introduced  into 
the  gold  solution  before  the  precipitating  sulphate  of 
iron  has  been  added. 

The  Glogner  patent  uses  petroleum  for  the  purpose 
of  collecting  graphite  from  earthy  admixtures  there- 
with. The  patent  states  that  it  is  not  useful,  unless  one 
first  washes  out  everything  except  the  graphite  and 
the  earthy  material.  Then  the  petroleum,  which  the 
patent  directs  to  be  used,  is  we  presume,  natural  oil 
which  is  not  a  thin  oil  and  contains  not  only  distillable 
portions,  but  the  non-distillable  residuum  which  El- 
more uses.  This  patent  certainly  gives  no  informa- 
tion, by  which  one  could  be  led  to  applicant's  com- 
mercial process  of  separating  the  mineral  from  the 
non-mineral  constituents  of  crushed  ore;  and  further- 
more the  patent  distinctly  states  that  the  process  can 
only  be  used  to  collect  graphite  from  a  certain  ad- 
mixture therewith. 

We  presume  the'  examiner  is  aware  of  the  present 
activity  irt  various  parts  of  the  world  of  mining  engi- 
neers and  chemists  in  the  matter  relating  to  ore  con- 
centration by  using  oil  in  different  ways.  That  these 
skilled  men,  eagerly  and  intelligently  working  in  this 
field,  have  not  found  anything  in  the  patents  cited  to 
direct  them  to  applicant's  process  is,  we  think,  a  strong 
arguipent  supporting  our  view  that  they  do  not  an- 
ticipate applicant's  claims.  The  process  described  in 
applicant's  process  is  a  practicable,  workable  and  sue- 
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cessful  process, — a  statement  which  cannot  be  made 
of  any  of  the  processes  described  in  the  patents  cited 
in  so  far  as  they  relate  to  the  separation  of  the 
mineral  and  the  non-mineral  parts  of  crushed  ore. 
The  examiner  must  admit  that  not  one  of  applicant's 
claims  is  met  by  any  one  of  the  citations.  In  this  art, 
particularly  it  would  seem  as  if  the  non-patentability 
of  claims  should  not  be  predicated  upon  two  or 
three  or  more  patents,  one  of  which  anticipate  the 
claims,  upon  the  theory  that  one  patent  shows  one  of 
the  steps  while  another  shows  another  of  the  steps 
which,  in  combination,  are  the  subject  of  applicant's 
claims. 

We  request  a  reconsideration  in  viev/  of  the  forego- 
ing, and  a  favorable  action. 

Respectfully, 

Thurston  &  Bates 
Attys  for 
Edmund  B  Kirby 


Butte  &  Superior  Mining  Company.         1959 
Defendant's  Exhibit. 
M.  E.  C.  2—260 


Div.  25  Room  315  Paper  No.  3 

Address  only  "The  Commissioner  of  Patents, 

Washington,  D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and  title 

of  invention. 

DEPARTMENT   OF  THE   INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  April  23,  1904. 
Mailed 
Edmund  B.  Kirby, 

Care  Thurston  &  Bates, 

Cleveland,  Ohio. 
Please  find  below  a  communication  from  the  Exami- 
ner in  charge  of  your  application.   #185,033,  filed  De- 
cember 14,  1903,  for  Process  of  Separating  Minerals. 

F.  I.  Allen. 
Commissioner  of  Patents. 


Case  as  argued  March  21,  1904,  further  considered. 

The  1st  claim  is  rejected  in  view  of  Glogner,  (taken 
in  connection  with  the  process  described  on  page  344, 
Vol.  XI,  Mineral  Industry,  a  copy  of  which  is  in  the 
Scientific  Library  of  the  U.  S.  Patent  Office.  This  de- 
scription refers  to  petroleum  vapor  which  certainly  is 
volatile,)  and  Elmore.    Elmore  discloses  filter  pressing. 
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While  distillation  for  the  recovery  of  the  last  traces  of 
oil  is  not  disclosed,  it  is  insisted  that  it  is  not  a  matter 
of  invention  in  view  of  the  common  practice  of  ex- 
tracting oil  from  substances  containing  them  by  distil- 
lation, and  the  general  practice  of  distilling  amalgam, 
after  straining,  for  the  recovery  of  the  mercury,  amal- 
gamation being  a  very  analogous  process  to  oil-separat- 
ing processes. 

It  being  an  old  practice  to  blow  gas  into  pulp  to  sep- 
arate material  by  flotation  (see  e.  g.,  469,599,  Rouse, 
Feb.  23,  1892,  Washers,  A)  and  the  use  of  gas  to  aid 
in  the  flotation  of  oil  coated  particles  also  being  old 
(Lake  of  record)  it  would  not  appear  to  involve  inven- 
tion to  employ  air  in  the  process  of  e.  g.,  72aj609, 
Wolfe,  Apr.  14,  1903,  Washers,  H.  The  2nd  claim  is 
therefore  rejected. 

Claim  3  is  more  specific,  and,  on  reconsideration, 
will  be  allowed. 

Claim  4  is  rejected  upon  the  references  for  the  2nd 
claim  and  the  reference  to  Mineral  Industry,  cited, 
showing  the  use  of  petroleum  vapor,  which  is  a  thin  oil. 

The  5th,  6th  and  7th  claims  are  rejected  upon  the 
references  for  the  first  two  claims,  as  expressing  mere 
selections  of  steps  from  the  prior  art  without  change  of 
relation. 

The  8th  claim  is  too  indefinite  in  view  of  the  refer- 
ences for  claim  2.  The  objection  lies  in  the  fact  that 
the  claim  does  not  specify  the  relative  proportion  of  oil 
and  bitumen,  and  the  term  "solution  of  bitumen  in  a 
light  hydrocarbon  liquid"  may  be  said  to  apply  to  pe- 
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tr oleum,  if  the  construction  contended  for  by  applicant 
is  to  be  applied  to  "petroleum". 

The  same  applies  to  the  9th  claim.  But  it  may  be 
said  that  if  applicant  specifies  the  proportions  of  hydro- 
carbon liquid  and  petroleum,  the  examiner  is  inclined 
to  favorably  consider  these  two  claims. 

Claim  10  is  rejected  as  destitute  of  invention  in  view 
of  Glogner  and  Elmore,  cited. 

What  has  been  said  of  the  8th  and  9th  claims  applies 
also  to  the  11th  and  12th. 

The  13th,  14th  and  15th  claims  will  be  allowed. 

Applicant  would  seem  to  intend  that  the  term  "fil- 
trate" apply  to  the  concentrates  and  their  retained  oil. 
If  so,  the  use  of  the  term  is  incorrect,  the  term  "fil- 
trate" meaning  the  solution  or  material  passing 
through  the  filter. 

Lewis  B.  Wynne 

Examiner, 
T.  F.  Mitchell  Division  XXV. 
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Mail  Room  Patent  Office, 

Mar  24  1905  Mar  25  1905 

U.  S.  Patent  Office  Division  XXV. 

Serial  No.  185,033  Paper  No.  4 

Cleveland,  Ohio,  March  18,  1905. 
Room  No.  315. 

Commissioner  of  Patents, 
Washington,  D.  C. 

Dear  Sir : — 

In  the  matter  of  the  application  of  Edmund  B.  Kirby 
for  Process  of  Separating  Minerals,  filed  December  14, 
1903,  Serial  No.  185,033,  last  Office  action  April  23, 
1904: 

Amendment  is  made  as  follows: 

1.  On  page  8,  line  27  change  ''raidally"  to  radially. 

2.  Page  9,  line  1,  change  "spiral"  to  read  curved. 

3.  Page  10,  line  13,  change  "lever"  to  read  level. 

4.  In  claim  1,  line  9,  claim  7,  line  9,  claim  12  line  7, 
claim  13  line  8  and  claim  15  line  9,  change  "filtrate"  to 
read  concentrate  residue. 

5.  Claim  8,  line  4,  claim  9  line  4,  claim  11  line  4, 
and  claim  12  line  4,  after  the  word  "liquid",  in  each  in- 
stance, insert  the  proportion  of  bitumen  in  solution 
being  substantially  sufficient  to  insure  the  coating  and 
entrainment  of  the  mineral  particles. 

Respectfully, 

E.  B.  Kirby 
By  Thurston  &  Bates. 
his  attorneys) 
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Remarks : 

In  connection  with  the  rejection  of  claim  1,  the  Ex- 
aminer's reconsideration  of  the  citation  from  the  Min- 
eral Industry  is  asked.  This  article,  while  possibly  be- 
ing of  interest  to  those  engaged  in  the  graphite  indus- 
try, does  not  appear  to  offer  the  slightest  suggestion  of 
value  to  those  who  are  endeavoring  to  recover  metallic 
minerals  from  the  gangue.  The  article  referred  to, 
while  disclosing  the  use  of  a  distillable  oil,  in  a  par- 
ticular connection,  does  not  in  the  slightest  manner  in- 
dicate to  any  one  that  it  would  be  possible  to  make  use 
of  a  light  distillable  oil  in  selecting  out  metallic  values 
from  a  pulverized  ore.  It  would  be  impossible  to  sub- 
stitute this  step  of  saturating  graphite  flakes  with 
petroleum  vapor  in  a  mineral  separating  process,  even 
should  it  by  am^  chance  occur  to  any  one  to  try  it. 
There  surely  can  be  nothing  in  the  discovery  of  the 
fact  that  graphite  flakes  can  be  saturated  with  a  vapor 
of  petroleum  which  would  lead  one  to  think  that  kero- 
sene could  be  used  in  a  mineral  separating  process 
where  hitherto  thick  viscid  bitumen  alone  had  been  em- 
ployed. There  is  no  step  in  Glogner's  process  which 
could  be  substituted  by  any  step  in  the  process  described 
in  the  Mineral  Industry  and  result  in  the  applicant's 
process.  It  seems  plain  to  the  applicant  that  claim  1 
should  be  allowed. 

With  regard  to  claim  2  attention  is  called  to  the  fact 
that  Rouse  does  not  use  air  for  the  purpose  of  assisting 
in  gently  agitating  and  effectually  separating  those  par- 
ticles which  naturally  would  float  to  the  surface  from 
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those  which  would  naturally  sink.  Rouse  violently 
drives  the  fine  particles  to  the  surface  by  sheer  force  of 
his  air  blast,  and  it  is  necessary  that  they  should  be  im- 
mediately skimmed  off,  since  they  will  only  float  so 
long  as  the  foam  lasts.  He,  as  a  matter  of  fact,  has  of 
necessity  to  create  a  disturbance  in  the  body  of  the 
liquid  which  would  be  harmful  and  detrimental  in  the 
applicant's  procedure.  Lake's  process  is  for  a  specific- 
ally different  thing  and  does  not  tell  the  public  any- 
thing about  the  advantage  of  gentlii^agitat{2^  a  mix- 
ture of  water  and  mineral  particles  coated  with  an  im- 
miscible liquid  and  assisting  their  separation  by  blow- 
ing in  air.  Lake  discovered  that  gas  bubbles,  liberated 
in  the  manner  which  he  describes,  become  coated  with 
chalco-pyrite  dust.  This  discovery  is  absolutely  with- 
out value  in  the  applicant's  process  since  the  mineral 
particles  are  already  coated  with  bitumen,  and  the  pub- 
lic presented  is  one  of  separating  the  bitumen  from  the 
water.  In  connection  with  the  rejection  of  claim  4  it 
must  be  insisted  that  the  article  in  the  Mineral  Indus- 
try has  not  contributed  anything  which  is  of  any  as- 
sistance in  this  process. 

Claims  5,  6  and  7  have  been  rejected  on  the  general 
ground  of  lack  of  invention  in  view  of  the  state  of  the 
art.  As  the  applicant  understands  this  theory  of  rejec- 
tion, it  requires  that  when  the  references  cited  are 
spread  before  one  the  applicant's  process  shall  there- 
upon become  obvious.  Now  it  is  submitted  that  there 
is  no  suggestion  of  the  applicant's  sequence  of  steps  in 
the  prior  art.    He  is  assuredly  the  first  to  use  the  proc- 
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ess  claimed,  and  finds  that  it  is  a  distinct  step  forward, 
productive  of  results  hitherto  not  attained,  and  it  seems 
that  it  would  be  a  practical  denial  of  his  legal  rights  to 
refuse  him  protection  on  that  which  is  his  and  his 
alone.  This  process  is  surely  not  an  obvious  one;  oth- 
erwise, being  successful,  as  it  is,  it  would  have  been 
previously  practiced. 

The  art  to  which  it  relates  is  one  in  which  experi- 
mentation is  at  once  difficult  and  expensive,  and  it 
would  seem  that  whenever  an  inventor  has  sufficient 
confidence  in  the  merits  of  a  new  procedure,  which  he 
has  conceived,  to  go  to  the  risk  and  expense  necessary 
to  determine  the  operativeness  of  the  same  that  the 
somewhat  theoretical  question  of  invention  should  be 
decided  in  his  favor.  V 

Claims  8,  9,  11  and  12  have  been  amended  as  desired. 

Claim  10  it  is  thought  should  be  allowed  on  the 
grounds  set  forth  above.  It  is.  understood  that  the  re- 
maining claims  are  regarded  as  allowable. 

Respectfully, 

Thurston  &  Bates 
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Address  only  "The  Commissioner  of  Patents, 

Washington,  D.  C." 

All  commmiications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and  title 

of  invention. 

DEPARTMENT   OF  THE   INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  May  2,  1905. 
Edmund  B.  Kirby, 

Care  Thurston  and  Bates, 

Cleveland,  Ohio. 
Please  find  below  a  communication  from  the  Exami- 
ner in  charge  of  your  application.   #  185,033,  filed  De- 
cember 14,  1903,  for  Process  of  Separating  Minerals. 

F.  I.  Allen. 
Commissioner  of  Patents,    p 


Case  as  amended  and  argued  March  24,  1905,  furth- 
er considered. 

Wolfe  of  record  amply  discloses  the  use  of  kerosene 
for  recovering  gold;  this  taken  in  connection  with 
Glogner  and  the  reference  to  Mineral  Industry  of  rec- 
ord amply  anticipate  the  use  of  a  light  volatile  oil  for 
the  recovery  of  metals.  The  1st  claim  is  rejected  in 
view  of  Wolfe,  Elmore  of  record,  and  the  analogous 
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process  of  amalgamation  in  which  mercury  is  the  selec- 
tive material.  In  the  amalgamation  of  gold  it  is  the  uni- 
versal practice  to  strain  the  amalgam,  and  subject  the 
residue  to  distillation  to  recover  the  last  of  the  mercury. 
It  would  not  involve  invention  to  follow  the  strictly 
analogous  series  of  steps  with  oil.  See  207,695,  Tun- 
bridge,  Sept.  3,  1878,  (page  2,  lines  11-13,  1st  column.) 

British  patent  to  Lake  discloses  the  use  of  oil  and 
gas  in  separating  ores.  In  view  of  this,  it  would  not 
involve  invention  to  inject  air  in  Wolfe,  in  view  of 
Rouse  of  record,  or  751,645,  Hopkins,  Feb.  9,  1904, 
Washers,  A.  The  2nd  claim  is  therefore  rejected. 

The  4th  is  rejected  upon  the  references  for  claim  2. 

The  5th,  6th  and  7th  claims  are  rejected  in  view  of 
the  references  for  the  first  two  claims. 

The  other  claims  will  probably  be  allowed. 

Lewis  B.  Wynne 
Examiner,  Division  XXV. 
T.  F.  Mitchell 
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Mail  Room  Patent  Office, 

Jun  26  1905  Jun  27  1905 

U.  S.  Patent  Office.      Division  XXV 

Serial  No.  185,033  Paper  No.  6 
Cleveland,  Ohio,  June  24,  1905. 
Room  No.  315. 

Commissioner  of  Patents, 
Washington,  D.  C. 

Dear  Sir: 

In  the  matter  of  the  application  of  Edmund  B.  Kirby 
for  Process  of  Separating  Minerals,  filed  December 
14th,  1903,  Serial  No.  185,033,  last  Office  action  May 
2,  1905. 

Amendment  is  made  as  follows: 
Cancel  claims  1 ,  2,  4,  5,6  and  7. 

E.  B.  Kirby, 
By  Thurston  &  Bates, 
Attys. 
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Issue  Division.  Serial  No.  185,033 

All  communications  should  be  address'ed  to  "The  Com- 
missioner of  Patents,  Washington,  D.  C." 

DEPARTMENT   OF  THE   INTERIOR 

U.  S.  PATENT  OFFICE, 

Washington,  D.  C,  July  10,  1905. 
Edmund  B.  Kirby, 

%  Thurston  &  Bates, 

S.  F.  S.  Bldg.  Cleveland.  Ohio 

Sir: — Your  application  for  a  patent  for  an  im- 
provement IN  Process  of  Separating-  Minerals.  Filed 
Dec.  14,  1903,  has  been  examined  and  allowed. 

The  final  fee,  twenty  dollars,  must  be  paid,  and  the 
Letters  Patent  bear  date  as  of  a  day  not  later  than  six 
months  from  the  time  of  this  present  notice  of  allow- 
ance. 

If  the  final  fee  is  not  paid  within  that  period  the  pat- 
ent will  be  withheld,  and  your  only  relief  will  be  by  a 
renewal  of  the  application,  with  additional  fees,  under 
the  provisions  of  Section  4897,  Revised  Statutes.  The 
Office  aims  to  deliver  patents  upon  the  day  of  their 
date,  and  on  which  their  term  begins  to  run;  but  to  do 
this  properly  applicants  will  be  expected  to  pay  their 
final  fees  at  least  twenty  days  prior  to  the  conclusion 
of  the  six  months  allowed  them  by  law.  The  printing, 
photolithographing,  and  engrossing  of  the  several  pat- 
ent parts,  preparatory  to  final  signing  and  sealing,  will 
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consume  the  intervening  time,  and  such  work  will  not 
be  done  until  after  payment  of  the  necessary  fees. 

When  you  send  the  final  fee  you  will  also  send,  dis- 
tinctly AND  PLAINLY  WRITTEN,  the  name  of  the  in- 
ventor and  TITLE  OF  invention  as  above  given,  date 
OF  allowance  (which  is  the  date  of  this  circular), 
date  of  filing,  and,  if  assigned,  the  names  of  the  as- 
signees. 

If  you  desire  to  have  the  patent  issue  to  assignees, 
an  assignment  containing  a  request  to  that  effect,  to-  - , j^ 
gether  with  the  fee  for  recording  the  same,  must  be 
filed  in  this  Office  on  or  before  the  date  of  payment  of 
final  fee. 

After  issue  of  the  patent  uncertified  copies  of  the 
drawings  and  specifications  may  be  purchased  at  the 
price  of  5  cents  each.  The  money  should  accompany 
the  order.     Postage  stamps  will  not  be  received. 

Respectfully, 

F.  I.  Allen. 
Commissioner  of  Patents. 

After  allowance,  and  prior  to  payment  of  the  final 
fee,  applicants  should  carefully  scrutinize  the  descrip- 
tion to  see  that  their  statements  and  language  are  cor- 
rect, as  mistakes  not  incurred  through  the  fault  of  the  j 
office,  and  not  affording  legal  grounds  for  reissues,  will 
not  be  corrected  after  the  delivery  of  the  letters  patent 
to  the  patentee  or  his  agent. 

In  remitting  the  final  fee  give  the  Serial  Number  at 
the  head  of  this  notice. 

If  payment  is  made  by  check  or  draft,  the  credit  al- 
lowed is  subject  to  the  collection  of  the  same. 
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''$20  Received 

Ck    Dec  23  1905    Z 

Chief  Clerk,  U.  S.  Patent  Office 

Cleveland,  Ohio,  Dec.  21,  1905 

Commissioner  of  Patents, 
Washington,  D.  C. 

Dear  Sir: — 

In  the  matter  of  the  application  of  Edmund  B.  Kir- 
by,  for  an  improvement  in  Process  of  wSeparating  Min- 
erals, filed  December  14,  1903  Serial  No.  185033  al- 
lowed July  10,  1905  we  hand  you  herewith  as  final  Gov- 
ernment Fee  $20.00  in  the  form  of  our  check. 

Yours  truly, 
from 
Thurston,  Bates  &  Woodward, 
1029  Society  for  Savings  Building, 
Cleveland,  Ohio. 
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Issue  and  Gazette  Division.  Serial  No.  185,033 

All  communications  should  be  addressed  to  "The  Com- 
missioner of  Patents,  Washington,  D.  C." 

Department  of  the  Interior, 

UNITED  STATES  PATENT  OFFICE, 

Washington,  D.  C,  Dec.  23,  1905. 

Edmund  B.  Kirby, 

C/o  Thurston,  Bates  &  Woodward, 
1028  Society  for  Savings  Bldg., 
Cleveland,  Ohio. 

Sir: 

Your  application  for  a  patent  for  an  improvement 
in  Process  of  Separating  Minerals,  filed  Dec.  14,  1903, 
has  been  examined  and  again  allowed. 

The  final  fee,  twenty  dollars,  in  the  above-entitled 
case  was  received  Dec.  23,  1905. 

Very  respectfully, 

F.  I.  Allen. 
Commissioner  of  Patents. 
[Here  follows  printed  copy  of  Patent  809,959.] 
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Defendant's  Exhibit  Certified  Copy  of  File-Wrap- 
per and  Contents  of  Patent  in  Suit  No.  835,120. 


UNITED  STATES  OF  AMERICA, 

DEPARTMENT  OF  THE  INTERIOR, 
UNITED  STATES  PATENT   OFFICE. 

To  all  to  whom  these  presents  shall  come,  Greeting: 

This  is  to  certify  that  the  annexed  is  a  true  copy 
from  the  Records  of  this  office. of  the  File  Wrapper  and 
Contents,  in  the  matter  of  the  Letters  Patent  of  Henry 
Livingstone  Suhiian,  Hugh  FitzaUs  Kirkpatrick-Picard, 
and  John  Ballot,  Number  835,120,  Granted  November 
6,  1906,  for  Improvement  in  Ore  Concentration. 

In  testimony  whereof  I  have  hereunto  set  my  hand 
and  caused  the  seal  of  the  Patent  Office  to 
be  affixed  at  the  City  of  Washington,  this 
[seal.]  5th.  day  of  December,  in  the  year  of  our 
Lord  one  thousand  nine  hundred  and  eleven 
and  of  the  Independence  of  the  United 
State  of  America  the  one  hundred  and 
thirty-sixth. 

F  A  Tenant 
Assistant  Commissioner  of  Patents. 
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Number  (Series  of  1900).  1905 
262,889 
Patent  No.  835,120 


Div'n.  XXV. 
Div.  25 
(ExVs  Book).  4—13 


Name  Henry  Livingstone  Sulman,  Hugh  FitzaHs  Kirk- 
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Joint. 

$15~  Received  Application. 

May  29  1905  J  Serial  No.  262,889  Paper  No. 

Chief  Clerk  U.  S.  Patent  Office. 

Petition. 
To  THE  Commissioner  of  Patents. 

Your  Petitioners  Henry  Livingstone  Sulman, 
Hugh  Fitzalis  and  Kirkpatrick-Picard  and  John 
Ballot,  subjects  of  the  King  of  England,  and  residents 
of  London  England,  whose  Post  Office  addresses  are 
respectively  44,  London  Wall,  London,  E.  C,  44,  Lon- 
don Wall,  London,  E.  C,  and  62,  London  Wall,  Lon- 
don, E.  C.  pray  that  Letters  Patent  may  be  granted  to 
them,  as  joint  inventors,  for  the  improvements  in  "Ore 
Concentration."  set  forth  in  the  annexed  Specifica- 
tion, and  they  hereby  appoints  Messrs  Knight  Bros 
McGill  Bldg  Washington  D.  C.  a  firm  consisting  of 
Hervey  S  Knight  and  Harry  A  Knight  their  Attorneys 
with  full  power  of  substitution  and  revocation,  to  prose- 
cute this  application,  to  make  alterations  and  amend- 
ments therein  to  receive  the  Patent,  and  to  transact  all 
business  in  the  Patent  Office  connected  therewith. 
Signed  at  London  England  this  17th  day  of  May  1905 
Inventors  Henry  Livingstone  Sulman 

Hugh  Fitzalis  Kirkpatrick-Picard 
John  Ballot 
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To  ALL  WHOM  IT  MAY  CONCERN: 

Be  it  known  that  we,  Henry  Livingstone  Sulman, 
Hugh  Fitzalis  Kirkpatrick-Picard  and  John  Bal- 
lot, all  subjects  of  the  King  of  England,  and  residing 
in  London,  England,  have  invented  certain  new  and 
useful  improvements  in  Ore  Concentration  of  which 
the  following  is  a  specification: — 

This  invention  relates  to  improvements  in  the  concen- 
tration of  ores,  the  object  being  to  separate  metallifer- 
ous matter,  graphite  and  the  like  from  gagnue,  by 
means  of  oils,  fatty  acids  or  other  substances  which 
have  a  preferential  affinity  for  metalliferous  matter 
over  gangue. 

In  the  process  described  in  the  previous  United 
States  Patent  No.  777,273,  granted  to  A.  E.  Catter- 
mole,  an  amount  of  oil  varying  from  4%  to  6%  of  the 
weight  of  metalliferous  matter  present  is  agitated  with 
an  ore  pulp  so  as  to  form  granules  which  can  be  separ- 
ated from  the  gangue.  In  the  previous  United  States 
Patent  No.  777,274,  granted  to  A.  E.  Cattermole  and 
others,  a  similar  method  of  separation  is  employed, 
oleic  acid  being  produced  in  situ  in  the  ore  pulp. 

We  have  found  that  if  the  proportion  of  oily  sub- 
stance be  considerably  reduced,  say  to  a  fraction  of  1% 
on  the  ore,  granulation  ceases  to  take  place  and  after 
vigorous  agitation,  there  is  a  tendency  for  a  part  of  the 
oil-coated  metalliferous  matter  to  rise  to  the  surface  ^ 
tho  ourfacc  of  the  pulp  in  the  form  of  a  froth  or  scum. 

This  tendency  is  dependent  on  a  number  of  factors. 
Thus,  the  water  in  which  the  oiling  is  effected  is  prefer- 
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ably  slightly  acidified  by  adding  say  a  fraction  of  1% 
up  to  1%,  of  sulphuric  acid  or  other  mineral  acid  or 
acid  salt,  the  effect  of  this  acidity  being  to  prevent 
gangue  from  being  co3.ted  with  oily  substance,  or  in 
other  words,  to  render  the  selective  action  of  the  oil 
more  marked;  but  it  is  to  be  understood  that  the  object 
of  using  acid  in  the  pulp  according  to  this  invention  is 
not  to  bring  about  the  generation  of  gas  for  the  pur- 
pose of  flotation  thereby,  and  the  proportion  of  acid 
used  is  insufficient  to  cause  chemical  action  on  the 
metalliferous  minerals  present. 

Again,  we  have  discovered  that  the  tendency  for  the 
oily  substance  to  disseminate  through  the  pulp  and  the 
rapidity  with  which  the  metalliferous  matter  becomes 
coated  is  increased  if  the  pulp  is  warmed. 
'  The  formation  of  froth  is  assisted  by  the  fine  pulveri- 
sation of  the  ore  and  we  find  that  slime  mineral  most 
readily  generates  scum  and  rises  to  the  surface  while 
larger  particles  have  less  tendency  to  be  included  in  the 
froth. 

The  proportion  of  mineral  which  floats  in  the  form  of 
froth  varies  considerably  with  different  ores  and  with 
different  oily  substances,  and  before  utilising  the  facts 
above  mentioned  in  the  concentration  of  any  particular 
ore  a  simple  preliminary  test  is  necessary  to  determine 
which  oily  substance  yields  the  proportion  of  froth  or 
scum  desired. 

The  following  is  an  example  of  the  application  of  this 
invention  to  the  concentration  of  a  particular  ore. 

An  ore  containing  ferruginous  blende,  galena,   and 
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gangue  consisting  of  quartz,  rhodonite,  and  garnet,  is 
finely  powdered  and  mixed  with  water  containing  a 
fraction  of  1%  or  up  to  1%  of  a  mineral  acid  or  acid 
salt,  conveniently  sulphuric  acid,  or  mine  or  other  wat- 
ers containing  ferric  sulphate.  To  this  is  added  a  very 
small  proportion  of  oleic  acid  (say,  from  0.02%  to 
0.5%  on  the  weight  of  ore),  the  mixture  is  warmed  say 
to  30°  to  40°  C.  and  is  briskly  agitated  in  a  cone  mixer 
or  the  like,  as  in  the  processes  prevl^u«:1y  cited,  for 
about  2^  to  10  minutes,  until  the  oleic  acid  has  been 
brought  into  efficient  contact  with  ail  the  mmeral  par- 
ticles in  the  pulp. 

When  agitation  is  stopped  a  large  proportion  of  the 
mineral  present  rises  to  the  surface  in  the  form  of  a 
froth  or  scum  which  has  derived  its  power  of  flotation 
mainly  from  the  inclusion  of  air  bubbles  introduced 
into  the  mass  by  the  agitation,  such  bubbles  or  air  films 
adhering  only  to  the  mineral  particles  which  are  coat- 
ed with  oleic  acid.  The  minimum  amount  of  oleic  acid 
which  can  be  used  to  effect  the  flotation  of  the  mineral 
in  the  form  of  froth  may  be  under  0.1%  of  the  ore, 
but  this  proportion  has  been  found  suitable  and  econom- 
ical. 

If  the  ore  were  crushed  to  90  mesh  to  the  linear  inch 
(half  of  which  ore  will  pass  through  150, mesh  sieve) 
the  froth  may  contain  about  70%  to  80%  of  the  metal- 
liferous matter  present  in  the  ore.  This  froth  is  re- 
moved from  the  pulp  by  spitzkast,  upcast,  skimming, 
draining,  or  otherwise;  after  subsidence  the  oil-coated 
metalliferous   matter    removed   as    froth    is    separated 
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from  any  liquid  which  may  have  accompanied  it  and 
treated  with  a  dilute  solution  of  caustic  alkali  which 
removes  the  oleic  acid  in  the  form  of  a  solution  of  soap. 

If  desired,  the  oleic  acid  used  in  the  first  instance 
may  be  produced  in  situ  in  the  pulp  by  decomposing  a 
dilute  soap  solution  with  mineral  acid  as  described  in 
the  previous  Patent  No.  777274,  cited  above.  The  oleic 
acid  or  other  fatty  acid  forming  the  coating  on  the 
metalliferous  matter  which  produces  the  froth,  may 
give  rise  to  insoluble  soaps  on  the  surface  of  the 
metalliferous  matter  if  soluble  lime,  iron  or  other  salts 
are  present  in  small  quantity  during  the  production,  or 
on  the  breaking  down  of  the  froth  with  alkali;  such 
insoluble  soaps  are  difficult  to  remove  and  are  capable 
of  adhering  to  air  and  causing  flotation  much  the  same 
as  the  fatty  acids  do. 

The  metalliferous  matter  which  did  not  form  part  of 
the  froth  (generally  the  larger  particles)  remains  in 
admixture  with  the  gangue  in  the  pulp.  To  recover 
this,  the  pulp  is  distributed  in  a  thin  layer  on  a  shaking 
table,  convex  huddle  or  the  like,  whereon  the  mineral  is 
exposed  to  a  free  air  surface,  which  exposure  may  be 
increased  by  the  application  of  air  blast  or  air  jets  or 
the  like,  and  thereafter  brought  on  to  the  edge  or  sur- 
face of  liquid  whereby  the  metalliferous  matter  floats 
and  is  separated  from  the  gangue  which  sinks  as  de- 
scribed in  the  Specification  of  our  previous  United 
Nov.  20/05  States  Application  No.  246,637,   fii^d  February  20.  iocs.     . 

The  proportion  of  mineral  recovered  in  the  froth 
and  that  recovered  by  table  flotation  may  be  consider- 
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ably  varied  but  generally  speaking  the  froth  will  sep- 
arate the  slime  mineral  while  the  larger  particles  are 
recovered  by  the  latter  method. 

JThe  accompanying  drawing  is  a  diagram  of  one  form 
of  appanlIu^~7^rtkiiJiL£for  carrying  this  invention  into 
practice. 

Referring-    to    Fig    1    a    inixing 

A  mixing  ^.,  v^essel  A  (of  which  there  may  be  any 
number  in  series)  is  provided  with  a  rotatable  stirrer 
B.  Crushed  ore  is  fed  from  a  hopper  C  into  the  vessel 
by  a  band  D.  A  pipe  E  controlled  by  a  tap  E^  delivers 
circuit  water  to  the  vessel,  and  oleic  acid  or  other  oil  is 
introduced  through  pipe  F  and  tap  F\  The  other  cock 
G  from  the  vessel  A  communicates  through  a  swan- 
neck  pipe  H  with  the  froth  separating  apparatus. 

P.  1981,  L.  17,  should  read  "  spitzkasten   (say   between  O 
and  K)  the  pulp  may  if  de- " 


P.  1981,  L.  18,  should  read  "  sited   be   run  in  a  thin  layer 
over  a  smooth  slightly  in-  " 


[nceled 


as  illustrated   in    our   previous 
application    above   referred   to. 


The  froth  separating  apparatus  comprises  several 
(say  three)  pointed  boxes  J\  J^,  J^  which  open  at  the 
top  into  a  horizontal  channel  consisting  of  side  walls  K. 
The  channel  has  a  narrow  inlet  K^  and  spreads  out  to  a 
wide  outlet,  K^  The  pointed  boxes  J\  y,  Y  have  full- 
way  cocks  L^,  U,  U,  at  the  bottom  leading  to  swan- 
neck  discharge  pipes  M\  M^,  M^.     An  up-current  of 
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from  any  liquid  which  may  have  accompanied  it  and 
treated  with  a  dilute  solution  of  caustic  alkali  which 
removes  the  oleic  acid  in  the  form  of  a  solution  of  soap. 
If  desired,  the  oleic  acid  used  in  the  first  instance 
may  be  produced  in  situ  in  the  pulp  by  decomposing  a 
dilute  soap  solution  with  mineral  acid  as  described  in 
the  previous  Patent  No.  777274,  cited  above.  The  oleic 
acid  or  other  fatty  acid  forming  the  coating  on  the 
metalliferous  matter  which  produces  the  froth,  may 
give  rise  to  insoluble  soaps  on  the  surface  of  the 
metalliferous  matter  if  soluble  lime,  iron  or  other  salts 
are  present  in  small  quantity  during  the  production,  or 
on  the  breaking  down  of  the  froth  with  alkali;  such 
insoluble  soaps  are  difficult  to  remove  and  are  capable 


n,i^i.;^^   ,-!-.., ^V.    *-U 
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exposed  to  a  free  air  surface,  which  exposure  may  be 
increased  by  the  application  of  air  blast  or  air  jets  or 
the  like,  and  thereafter  brought  on  to  the  edge  or  sur- 
face of  liquid  whereby  the  metalliferous  matter  floats 
and  is  separated  from  the  gangue  which  sinks  as  de- 
scribed in  the  Specification  of  our  previous  United 
Nov.  20/05  States  Application  No.  246,637,  fii^d  February  20. 1905.  . 
The  proportion  of  mineral  recovered  in  thd  froth 
and  that  recovered  by  table  flotation  may  be  consider- 
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ably  varied  but  generally  speaking  the  froth  will  sep- 
arate the  slime  mineral  while  the  larger  particles  are 
recovered  by  the  latter  method. 

.The  accompanying  drawing  is  a  diagram  of  one  form 
of  apparaTiAr~TTWfeLbl,g,_^)r  carrying  this  invention  into 
practice. 

Referring    to    Fig-    1    a    mixing 

A  mixing  ^^  vessel  A  (of  which  there  may  be  any 
number  in  series)  is  provided  with  a  rotatable  stirrer 
B.  Crushed  ore  is  fed  from  a  hopper  C  into  the  vessel 
by  a  band  D.  A  pipe  E  controlled  by  a  tap  E^  delivers 
circuit  water  to  the  vessel,  and  oleic  acid  or  other  oil  is 
introduced  through  pipe  F  and  tap  F\  The  other  cock 
G  from  the  vessel  A  communicates  through  a  swan- 
neck  pipe  H  with  the  froth  separating  apparatus. 

In  passing  from  the  frothing  apparatus  A_tQ_tlie 
sired  be  run  in  a  thin  layer  over  a  smooth  slightly  in- 


RCeled 
24/00 

20/05 
nceled 

17/06 
iceled 


spitzkasten  (say  between  O  and  K)  the  pulp  may  if  de- 
clmed  plane  ..grul  may  be  submitted  to  the  action  of  a 
series  of  air  jets  irTTTrd^t^o  increase  the  amount  of 

'mum. 


floating  metalliferous  matter  to  a 


as  illustrated   in    our   previous 

application    above   referred   to. 


The  froth  separating  apparatus  comprises  several 
(say  three)  pointed  boxes  J\  J^,  J^  which  open  at  the 
top  into  a  horizontal  channel  consisting  of  side  walls  K. 
The  channel  has  a  narrow  inlet  K^  and  spreads  out  to  a 
wide  outlet,  K^.  The  pointed  boxes  J\  p,  y  have  full- 
way  cocks  L\  L^,  JJ,  at  the  bottom  leading  to  swan- 
neck  discharge  pipes  M\  M^,  M^.     An  up-current  of 
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water  may  be  led  in  at  the  bottom  of  each  through  a 
tap  NS  N^  Nl 

The  boxes  are  all  filled  with  circuit  water;  the  pulp 
from  the  vessel  A  is  distributed  horizontally  from  the 
flat  trough  O  through  the  inlet  K\  The  heavy  sands 
and  coarser  particles  of  mineral  sink  into  the  first  box 
J^  from  which  they  are  led  to  a  shaking  table,  convex 
buddle,  or  the  like  to  be  treated  as  above  described.  The 
middlings  or  medium  sands  fall  into  the  box  J-  and  if 
they  contain  an}^  mineral,  may  be  removed  for  further 
treatment  by  agitation.  The  up-current  of  water  from 
the  taps  N^  N^  prevents  the  deposition  of  any  slime  in 
these  boxes.  The  fine  sands  or  gangue  slimes  settle  in 
the  last  box  J^  from  which  they  are  discharged  to  waste 
or  further  treatment. 

The  slime  mineral  in  the  form  of  froth  or  scum  floats 
from  the  liquid  and  is  carried  by  the  stream  over  the 
outlet  K^  into  a  launder  P  and  thence  to  a  filter  Q 
where  the  metalliferous  matter  is  removed  from  the 
circuit  water  which  is  returned  to  the  vessel  A  by  a 
pump  R.  The  circuit  water  may  be  brought  to  the 
proper  temperature  by  passing  it  through  a  heater  S 
having  a  burner  S'^  before  admitting  the  water  to  the 
vessel  A. 

An  alternative  method  for  the  recovery  of  any  sunk 
oiled  metalliferous  matter  which  may  be  deposited  in 
the  second  and  third  spitzkasten  is  as  follows :  —  The 
products  suspended  in  circuit  liquor  are  removed  from 
the  spitzkasten  and  placed  in  a  vessel  in  which  they  are 
submitted  to  an  additional  pressure  of  air  or  other  gas 
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of  from,  say,  1  to  2  atmospheres,  or  over.    On  rehef  of 
such  pressure  the  bubbles  of  air,  or  other  gas  so  gener- 
ated throughout  the  mass  at  once  sweep  to  the  surface 
thereof  all  the  metalliferous  matter  in  the  form  of  a 
'^17 /o(5 1  froth  which  can  be  separated  as  before.  ^ 
'^iT/obJ     The  nature  and  arrangement  of  the  apparatus  used 
i  may  be  varied  without  departing  from  this  invention. 

What  we  claim  as  our  invention  and  desire  to  secure 
by  Letters  Patent  is :  — 

1.  The  herein  described  process  of  concentrating 
ores  which  consists  in  mixing  the  powdered  ore  with 
water,  adding  a  small  proportion  of  an  oily  liquid  hav- 
ing a  preferential  affinity  for  metalliferous  matter, 
(amounting  to  a  fraction  of  1%  on  the  ore),  agitating 
the  mixture  until  the  oil-coated  .mineral  matter  forms 

.   into  a  froth,  and  separating  the  froth  from  the  remain- 
der by  flotation. 

2.  The  herein  described  process  of  concentrating 
ores  which  consists  in  mixing  the  powdered  ore  with 
slightly  acidified  water,  adding  a  small  proportion  of 
an  oily  liquid  having  a  preferential  affinity  for  metallif- 
erous matter  (amounting  to  a  fraction  of  1%  on  the 
ore),  agitating  the  mixture  until  the  oil-coated  mineral 
matter  forms  into  a  froth  and  separating  the  froth 
from  the  remainder  by  flotation. 

3.  The  herein  described  process  of  concentrating 
ores  which  consists  in  mixing  the  powdered  ore  with 
slightly  acidified  water,  adding  a  small  proportion  of 
an  oily  liquid  having  a  preferential  affinity  for  metallif- 
erous matter  (amounting  to  a  fraction  of  1%  on  the 
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ore),  warming  the  mixture,  agitating  the  mixture  un- 
til the  oil-coated  mineral  matter  forms  into  a  froth  and 
separating  the  froth  from  the  remainder  by  flotation. 

4.  The  herein  described  process  of  concentrating 
ores  which  consists  in  finely  powdering  the  ore,  mix- 
ing it  with  slightly  acidified  water,  adding  a  small  pro- 
portion of  an  oily  substance  having  a  preferential  af- 
finity for  metalliferous  matter  (amounting  to  a  fraction 
of  1%  on  the  ore),  warming  the  mixture,  agitating  the 
mixture  until  the  oil-coated  mineral  matter  forms  into 
a  froth,  separating  the  froth  from  the  remainder  by  flo- 
tation, and  removing  the  oily  coating  from  the  mineral. 

5.  The  herein  described  process  of  concentrating 
ores  which  consists  in  mixing  the  powdered  ore  with 
water,  adding  a  small  proportion  of  oleic  acid  amount- 
ing to  0.02  ~  0.5%  on  the  ore,  agitating  the  mixture 
until  the  oleic  acid  has  been  brought  into  efficient  con- 
tact with  the  mineral  and  has  formed  a  froth  therewith, 
and  separating  the  froth  from  the  remainder  by  flota- 
tion. 

6.  The  herein  described  process  of  concentrating 
ores  which  consists  in  mixing  the  powdered  ore  with 

a    fraction    of 

water  containing  less  than  1%  of  sulphuric  acid,  add- 
ing a  small  proportion  of  oleic  acid  amounting  to  0.02 
—  0.5%  on  the  ore,  agitating  the  mixture  until  the  oleic 
acid  has  been  brought  into  efficient  contact  with  the 
mineral  and  has  formed  a  froth  therewith,  and  separat- 
ing the  froth  from  the  remainder  by  flotation. 

7.  The  herein  described  process  of  concentrating 
ores  which  consists  in  mixing  the  powdered  ore  with 
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a   fraction    of 

water  containing  tes^-tliau  1%  of  sulphuric  acid,  add- 
ing a  small  proportion  of  oleic  acid  amounting  to  0.02 
—  0.5%  on  the  ore,  warming  the  mixture  to  30°  —  40° 
C,  agitating  the  mixture  until  the  oleic  acid  has  been 
brought  into  efficient  contact  with  the  mineral  and  has 
formed  a  froth  therewith,  and  separating  the  froth 
from  the  remainder  by  flotation. 

8.     The  herein  described  process  of  concentrating 
ores  which  consists  in  finely  powdering  the  ore,  mixing 

a   fraction    of 

it  with  water  containing  /\  fer  lliaii  1%  of  sulphuric 
acid,  adding  sufficient  oleic  soap  solution  to  produce 
oleic  acid  amounting  to  0.02  —  0.5%  on  the  ore,  warm- 
ing the  mixture  to  30°  ~  40°  C,  agitating  the  mixture 
until  the  oleic  acid  has  been  brought  into  efficient  con- 
tact with  the  mineral  and  has  formed  a  froth  there- 
with, separating  the  froth  from  the  remainder  by  flota- 
tion, filtering  off  the  froth  and  removing  the  oleic  acid 
therefrom  by  treatment  with  an  alkali. 


The  herein  described  process  of  concentrating 
ores  wmt^k^onsists  in  finely  powdering  the  ore,  mixing 
it  with  watei'VQontaining  less   than    1%    of   sulphuric 

I  acid,  adding  sufficliHit  oleic  soap  solution  to  produce 

oleic  acid  amounting  toOjQ2  ~  0.5%  on  the  ore,  warm- 
iceled  ^^S>^ 

17/OG  ing  the  mixture  to  30°  ~  40'^'XL  agitatmg  the  mixture 
until  the  oleic  acid  has  been  brougtvtinto  efficient  con- 
tact with  the  mineral  and  has  formed  a>£mth  with  the 
finer  mineral,  distributing  the  mixture  on  thsv^urface 
of  a  current  of  water  running  over  columns  of 
so  that  the  coarser  minerals  and  sands,  the  finer  sands* 
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aii4.4he  gangue  slimes  successively  deposit  out  while 
the  frotiTr~ts--fl^ated  away  by  the  current,  filtering  off 
the  froth  and  rem^YiflgM;he  oleic  acid  therefrom  by 
treatment  with  an  alkali  and--seimi*'^^^^'^§'  ^^^  coarser 
mineral  from  the  sands  by  exposingHtem^lternately 
Not.  20/05  to  air  and  water -en  -a  shaking  tabic. 

In  testimony  whereof  we  have  signed  our  names  to 
this  Specification  in  the  presence  of  two  subscribing 
witnesses. 

Henry  Livingstone  Sulman 
Hugh  Fitzalis  Kirkpatrick-Picard 
John  Ballot 
Two  Witnesses. 

Geo  J  B  Franklin 

T.  J.  OSMAN 


Oath 
filed 
I;  17/OG 
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Oath. 

London     1 

f  ss 
England  J 

Henry  Livingstone  Sulman,  Hugh  Fitzalis 
KiRKPATRicK-PiCARD  and  JoHN  Ballot,  the  above 
named  petitioners,  being  duly  sworn,  depose  and  say- 
that  they  are  subjects  of  the  King  of  England  and  resi- 
dents of  London  in  England,  ;  and  that  they  verily  be- 
lieve themselves  to  be  the  original,  first,  and  joint  in- 
ventors of  the  improvements  in  "Ore  Concentration." 
described  and  claimed  in  the  annexed  Specification; 
that  they  do  not  know  and  do  not  believe  that  the  same 
was  ever  known  or  used  before  their  invention  or  dis- 
covery thereof;  or  patented  or  described  in  any  printed 
publication  in  any  country  before  their  invention  or 
discovery  thereof,  or  more  than  two  years  prior  to  this 
application;  or  patented  in  any  country  foreign  to  the 
United  States  on  an  application  filed  more  than  twelve 
months  before  this  application;  or  in  public  use  or  on 
sale  in  the  United  States  for  more  than  two  years  prior 
to  this  application;  and  that  no  application  for  patent 
on  said  improvements  has  been  filed  by  them  or  their 
representatives  or  assigns  in  any  country  foreign  to 
the  United  States,  except  as  follows :  Great  Britain  No. 
7803,  dated  12th  April  1905,  and  Australia. 
Henry  Livingstone  Sulman 
Hugh  Fitzalis  Kirkpatrick-Picard 
John  Ballot 
Sworn  to  and  subscribed  before  me  this  17  day  of 
May,  1905  by  all  three  Deponents 
(Notarial  Seal)  G.  F.  Warren, 

[Revenue  Stamp.]  .         Notary  Public 
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Consulate-General  of  the  United  States  of  Amer- 
ica FOR  Great  Britain  &  Ireland  at  London. 

I,  Richard  Westacott,  Vice  and  Deputy  Consul-Gen- 
eral  of  the  United  States  of  America  at  London,  Eng- 
land do  hereby  make  known  and  certify  to  all  whom  it 
may  concern  that  George  Frederick  Warren,  who  hath 
signed  the  annexed  Certificate,  is  a  Notary  Public,  duly 
admitted  and  sworn  and  practising  in  the  city  of  Lon- 
don, aforesaid,  and  that  to  all  acts  by  him  so  done  full 
faith  and  credit  are  and  ought  to  be  given  in  Judicature 
and  thereout. 

In  Testimony  Whereof,  I  have  hereunto  set  my  hand 
and  affixed  mv  Seal  of  Office  at  London  aforesaid,  this 
Nineteenth  day  of  May  in  the  year  of  our  Lord  One 
Thousand  Nine  Hundred  and  five. 
(Consular  Seal)         Vice  and  Deputy  Consul-General. 
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Div.  25    Room  315  Paper  No.  1 

Address  only  "The  Commissioner  of  Patents,  Wash- 
ington, D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing, 

and  title  of  invention. 

M,    E,    C         DEPARTMENT  OF  THE  INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  August  9,  1905. 
Mailed  "     "     " 

SULMAN,   KiRKPATRICK-PiCARD  AND   BaLLOT, 

Care  Knight  Bros., 

City. 
Please  find  below  a  communication  from  the  Exami- 
ner in  charge  of  your  application.  #  262,889,  filed  May 
29,  1905,  for  Ore  Concentration. 

F.  I.  Allen 
Commissioner  of  Patents. 


Date  is  required  as  to  the  Australian  application  re- 
ferred to  in  the  oath;  such  data  should  be  supported  by 
affidavit.  The  filing  date  of  the  application  referred  to 
in  line  6,  page  5  should  be  inserted.  The  jetting  means 
(last  two  lines,  page  5)  are  required  to  be  illustrated, 
as  is  also  the  apparatus  for  the  alternative  procedure 
described  in  the  second  paragraph  of  page  7,  as  well  as 
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the  shaking  table  form  recited  in  claim  9.  The  particu- 
lar apparatus  should  not  be  made  an  essential  of  a 
process  claim  such  as  the  9th. 

Lewis  B.  Wynne 

Examiner, 
Division  XXV. 
T.  F.  Mitchell 

Patent  Office  Serial  No.  262,889  Paper  No.  2 

Nov  20  1905 
Division  XXV. 

Amendment. 


Inventors    Sulman,  Picard  and  Ballot. 

Invention:    Ore  Concentration, 

Filed  May  29,  1905  Serial  No.  262,889 

Hon.  Commissioner  of  Patents, 

Sir: 

The  above  named  application  is  hereby  amended  as 
follows : 

The  Australian  application  was  not  filed  at  the  time 
of  filing  of  this  application. 

Page  5,  to  the  end  of  line  6,  add  "filed  February  20, 
1905" 

Page  6,  to  the  end  of  line  1,  add 

— as  illustrated  in  our  previous  application  above 
referred  to — .  It  is  thought  that  the  requirement  as  to 
the  showing  of  the  jetting  means  should  be  waived  in 
view  of  this  amendment. 
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An  additional  drawing-  will  be  filed  showing  the  alter- 
native proce^dure  described  on  page  7. 

Claim  9,  lines  17  and  18,  cancel  "on  a  shaking  table" 

Respectfully  submitted, 
Washington,  D.  C,  Knight  Bros. 

P.   November  18,  1905.  Attorneys. 

2—260 


Div.  25   Room  315  Paper  No.  3 

Address  only  "The  Commissioner  of  Patents,  Washing- 
ton, D.  C." 
All  communications  respecting  this  application  should 
give  the  serial  number,  date  of  filing, 
and  title  of  invention. 

M.    E,   C.         DEPARTMENT   OF   THE   INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  November  23,  1905. 

MAILED.  ''  "       " 

SULMAN,    KiRKPATRICK-PlCARD   AND    BaLLOT, 

Care  Knight  Bros., 

City. 
Please  find  below  a  communication  from  the  Exami- 
ner in  charge  of  your  application.  #  262,889,  filed  May 
29,  1905,  for  Ore  Concentration. 

F.  I.  Allen 
Commissioner  of  Patents. 


Case  as  amended  November  20,   1905,   further  con- 
sidered. 
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the  shaking  table  form  recited  in  claim  9.  The  particu- 
lar apparatus  should  not  be  made  an  essential  of  a 
process  claim  such  as  the  9th. 

Lewis  B.  Wynne 

Examiner, 
Division  XXV. 
T.  F.  Mitchell 

Patent  Office  Serial  No.  262,889  Paper  No.  2 

Nov  20  1905 
Division  XXV. 

Amendment. 


Inventors    Sulman,  Picard  and  Ballot. 

Invention:    Ore  Concentration. 

Filed  May  29,  1905  Serial  No.  262,889 

Hon.  Commissioner  of  Patents, 

Sir: 

The  above  named  application  is  hereby  amended  as 
follows : 

The  Australian  application  was  not  filed  at  the  time 
of  filing  of  this  application. 

Page  5,  to  the  end  of  line  6,  add  "filed  February  20, 
1905" 

Page  6,  to  the  end  of  line  1,  add 

— as  illustrated  in  our  previous  application  above 
referred  to — .  It  is  thought  that  the  requirement  as  to 
the  showing  of  the  jetting  means  should  be  waived  in 
view  of  this  amendment. 
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An  additional  drawing  will  be  filed  showing  the  alter- 
native proce^dure  described  on  page  7. 

Claim  9,  lines  17  and  18,  cancel  "on  a  shaking  table" 

Respectfully  submitted, 
Washington,  D.  C,  Knight  Bros. 

P.   November  18,  1905.  Attorneys. 

2—260 


Div.  25   Room  315  Paper  No.  3 

Address  only  "The  Commissioner  of  Patents,  Washing- 
ton, D.  C." 
All  communications  respecting  this  application  should 
give  the  serial  number,  date  of  filing, 
and  title  of  invention. 

M.    E.    C.         DEPARTMENT   OF   THE   INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  November  23,  1905. 
MAILED.  ''  "      " 

SULMAN,    KiRKPATRICK-PiCARD  AND    BaLLOT, 

Care  Knight  Bros., 

City. 
Please  find  below  a  communication  from  the  Exami- 
ner in  charge  of  your  application.  #262,889,  filed  May 
29,  1905,  for  Ore  Concentration. 

F.  I.  Allen 
Commissioner  of  Patents. 


Case  as  amended  November  20,  1905,  further  con- 
sidered. 
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The  amendment  inserted  at  the  end  of  Hne  1,  page  6, 
is  nothing  more  than  a  reference  to  another  appHcation 
for  details  which  should  appear  in  this  case.  Such  ref- 
erence is  not  permissible.  Illustration  of  the  jetting 
means  will  therefore  be  insisted  upon.  It  is  required 
that  the  expression  "water  containing  less  than  1  per 
cent  of  sulphuric  acid"  be  replaced  by  one  more  definite 
in  such  claims  as  contain  the  expression.  It  may  mean 
water  without  a  trace  of  sulphuric  acid.  It  is  suggested 
that  "water  containing  a  fraction  of  1  per  cent  of  sul- 
phuric acid"  be  substituted. 

The  drawing  should  be  f(led  at  once.  A  complete 
response  to  an  action  dealing  with  formal  matters  must 
include  response  to  every  item. 

Lewis  B.  Wynne 
Examiner,  Division  XXV. 
T.  F.  Mitchell 


A, 
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Amend't  and  Oath 
Serial  No.  262,889  Paper  No.  4 
AppHcation  Room  Patent  Office 

Apr  17  1906  Apr  18  1906 

U.  S.  Patent  Office.  Division  XXV. 

Room  No.  315. 

Amendment. 


Inventor:  Sulman,  Kirkpatrick-Picard  &  Ballot 

Invention:  Ore  concentration. 

Filed  May  29,  1905.  Ser.  No.  262889. 


Hon.  Commissioner  of  Patents, 
Sir : — 

The  above-named  application  is  hereby  amended  as 
follows : — 

A  new  oath  is  filed  herewith. 

The  Examiner  will  kindly  place  "Fig.  1"  on  the 
original  sheet. 

Add  the  sheet  of  drawing  filed  herewith. 

Referring  to  the  original  specification,  on  page  5, 
cancel  lines  13,  14  and  15  and  insert  the  following: 


"In  the  accompanying  drawings, 

"Figure  1  is  a  diagram  in  perspective  illustrating 
one  form  of  apparatus  suitable  for  carrying  this  inven- 
tion into  practice,  and, 

"Figure  2  represents  is  perspective  an  apparatus  for 
carrying  out  a  secondary  step  in  the  process." 
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Page  5,  line  16,  change  "A  mixing"  to  Referring  to 
Fig.  1  a  mixing 

Page  7,  Hne  19,  after  "before"  insert  \This  idea  is 


lot  claimed  broadly  in  this  case  but  forms  the  subject 
aiatter  of  an  application  filed  by  us  on  January  9,  1906, 
Ser.  No.  295,326. 


On  page  7  of  the  original  specification,  three  lines 
from  the  bottom,  add: 


Referring  to  Fig.  2,  a  mixing  vessel  a  (of  which 
there  may  be  several)  in  series)  is  provided  with  a 
rotatable  stirrer  b.  Crushed  ore  or  similar  finely  divid- 
ed mineral  is  fed  into  the  vessel  a.  A  pipe  c  controlled 
by  a  tap  c'  delivers  circuit  water  to  the  vessel  and  in 
cases  where  oil  is  used,  the  oil  is  introduced  through 
the  pipe  d  in  quantity  sufficient  to  produce  a  thin  coat- 
ing of  oil  on  these  mineral  particles  for  which  oil  has 
an  affinity. 

The  pulp  mixed  with  oil  escapes  over  the  lip  of  the 
discharge  conduit  a^  and  passes  through  the  pipe  a^ 
to  a  pump  e.  Hence  the  pulp  is  pumped  through  dis- 
charge pipe  e'  into  the  closed  chamber  /  which  is  con- 
structed to  withstand  a  considerable  internal  pressure 
and  is  provided  with  a  safety  valve  f,  the  pressure 
gauge  /^,  and  a  gauge  glass  f'  to  indicate  the  level  of 
he  pulp  in  the  chamber.  An  outlet  pipe  g  having  a 
ock  g'  leads  to  a  series  of  spitzkasten  h  filled  with 
ircuit  water. 

The  operation  is  as  follows: 

The  cock  g'  is  closed;  pulp  is  pumped  into  the  cham- 
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1995 


>r.  24/06 


ber  /  which  contains  air  or  other  gas  and  the  pump- 
ing IS  continued  until  the  pressure  in  the  chamber 
rises  to,  say,  50  to  100  lbs.  per  square  inch.  The 
pressure  is  sufficient  to  cause  the  air  or  other  gas  to  be 
dissolved  to  a  considerable  extent  in  the  pulp.  After 
the  lapse  of  a  few  minutes  for  the  due  solution  of  the 
compressed  air  or  a  portion  of  it  by  the  pulp  or  the 
liquid,  the  cock  g  is  opened  and  the  pulp  is  discharged 
into  the  open  spitzkasten  h  where  the  liquid  is  of  course 
under    atmospheric    pressure.      The    pump    e   may    be 

durliif? 

stopped   /x   luring  this  discharge. 

The  whole  of  the  mineral  to  which  air  bubbles  are 
attached,  say  the  oiled,  mineral,  at  once  rises  to  the 
surface  as  a  coherent  scum  or  froth.  A  surface  cur- 
rent of  water  is  maintained  in  the  spitzkasten  and 
':he  floating  material  is  thus  removed  and  separated 
from  the  gangue  which  remains  sunk  or  suspended  in 
the  liquid.      " 


lot  entd       -[-     Page  5,  cancel  from  and  including  "may"  line  3, 

orrected 

r.  24/06  to  and  including  "maximum"  page  6,  line  1. 

Also  cancel  the  insert  at  the  end  of  line  1,  page  6. 
Claims  6,  7  and  8,  line  3,  change  "less  than"  to  a 
fraction   of 

Cancel  claim  9. 

Insert  the  following  claims: 


9.  The  process  of  concentrating  powdered  ores 
which  consists  in  separating  the  mineral  from  the 
gangue  by  coating  the  mineral  with  oil  in  water  con- 
taining a  small  quantity  of  oil,  agitating  the  mixture 
to  form  a  froth,  and  separating  the  froth. 


Canceled 
June    29/OG 


Canceled 
June    15/00 
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10.  The  process  of  concentrating  powdered  ores 
which  consists  in  separating  the  mineral  from  the 
gangue  by  coating  the  mineral  with  oil  in  water  con- 
taining a  small  quantity  of  oil,  warming  the  mixture, 
agitating  the  mixture  to  form  a  froth,  and  separating 
the  froth. 

11.  The  process  of  concentrating  powdered  ores, 
which  consists  in  separating  the  mineral  from  the 
gangue  by  coating  the  mineral  with  oil  in  water  con- 
taining a  small  Cjuantity  of  oil,  and  a  quantity  of  acid 
insufficient  to  cause  chemical  action  on  the  metallifer- 
ous minerals  present,  agitating  the  mixture  to  form  a 
froth,  and  separating  the  froth. 


e  process  of  concentrating  powdered  ore 
which  consists^lTv-^gjwating  the  minerals  from  gan- 
gue by  coating  the  mineratl^-siia^i  oil  in  water  contain- 
ing a  fraction  of  1%  of  oil  on  theor^7-ai;d^  recovering 
the  oil  coated  minerals. 


12  ^.  The  process  of  concentrating  powdered 
ore  which  consists  in  separating  the  minerals  from 
gangue  by  coating  the  minerals  with  oil  in  water 
containing  a  fraction  of  1%  of  oil  on  the  ore,  agitating 
the  mixture  to  cause  the  oil  coated  mineral  to  form  a 
froth,  and  separating  the  froth  from  the  remainder  of 
the  mixture. 


e  herein  described  process  of  concentrat- 
ing ores  whicncc^nsisis  in  mixing  powdered  ores  with 
water,  adding. a  small  propc^THeoiof  oily  liquid  having 
1  preferential  affinity  for  metalTit^f^mg^^^^  matter, 
(amounting  to  a  fraction  of  1%  on  the  ore)  agitat 


sert   B  I 
.  24/OGJ 
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themixture  until  part  of  the  oil-coated  mineral  mat- 
ter foi*ms,kito  a  froth,  removing  the  froth,  subject- 
ing the  remantrngniilp  to  the  action  of  a  compressed 
gas  in  a  closed  chaiifer^^^iKl  thereafter  relieving  the 
pressure  whereby  gaseous  biioMt?<<are  liberated  in  the 
pulp  and  raise  the  oil-coated  mineraPTrsH^iicles  to  the 
surface. 


Respectfully  submitted, 

Knight   Bros 
Wash.  D.  C.  Attorneys. 

April  14,  1906. 
T.  . 


Kingdom  of  Great  Britain  and  Ireland  1 
City  of  London,  England.  J 

Henry  Livingstone  Sulman,  Hugh  Fitzalis 
KiRKPATRicK-PiCARD,  &  JoHN  Ballot,  being  sworn, 
depose  and  say  that  they  are  subjects  of  the  King  of 
England,  and  residents  of  London,  England,  that  they 
verily  believe  themselves  to  be  the  original,  first  and 
joint  inventors  of  the  improvement  in  Ore  Concentra- 
tion described  and  claimed  in  the  application  filed 
May  29,  1905,  Ser.  No:  262889,"  that  they  do  not 
know  and  do  not  believe  that  the  same  was  ever  known 
or  used  before  their  invention  or  discovery  thereof, 
or  patented  or  described  in  any  printed  publication  in 
any  country  before  their  invention  or  discovery,  or  more 
than  two  years  prior  to  this  application,  or  patented 
in  any  country  foreign  to  the  United  States  on  an  ap- 
plication  filed  more   than   twelve  months   before   this 
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application,  or  in  public  "Use  or  on  sale  in  the  United 
States  for  more  than  two  years  prior  to  this  applica- 
tion; and  that  no  application  for  patent  on  said  im- 
provement has  been  filed  by  them  or  their  representa- 
tives or  assigns  in  any  country  foreign  to  the  United 
States,  except  as  follows: — 

Great  Britain,  April  12th,  1905,  under  No:  7803. 
Henry  Livingstone  Sulman 
Hugh  Fitzalis  Kirkpatrick-Picard 
John  Ballot 

Sworn  to  and  subscribed  before  me  this  3rd  day  of 
January,    1906 

(Consular    Seal)  Richard   Westacott 

Vice'  and  Deputy  Consul-General  of  the  United  States 

of  America  at  London,  England. 
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Div.  25     Room  315  Paper  No  5 

Address  only  "The  Commissioner  of  Patents,   Wash- 
ington,  D.  C." 
All  communications  respecting  this  application  should 
give  the  serial  number,  date  of  filing, 
and  title  of  invention. 

M.  E.  C. 

DEPARTMENT    OF    THE    INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  April  20,  1906. 

MAILED. 
SULMAN,    KiRKPATRICK-PiCARD   AND    BaLLOT, 

Care  Knight  Bros., 
City. 

Please  find  below  a  communication  from  the  Ex- 
aminer in  charge  of  your  application.  #262,839,  filed 
May  29,  1905,  for  Ore  Concentration. 

F.  I.  Allen 
Commissioner  of  Patents. 


Case  amended  April  17,  1906,  further  considered. 

'Turing,"  last  line,  page  2  of  the  amendatory  paper 
should  be  corrected.  The  data  as  to  the  cancellation 
directed  on  page  5  are  incorrect;  said  amendment  can- 
not be  made  until  corrected  data  are  furnished. 


I 
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In  presenting  claim  14,  applicants  make  a  change  of 
election  in  shifting  from  the  shaking-table  step  of  orig- 
inal claim  9  to  the  air  compression  and  flotation  step. 
This  change  is  made  after  the  case  has  been  twice 
acted  on  by  the  office,  and  is  too  late.  Said  claim  14 
is  required  to  be  canceled.  Applicants  may,  if  they  so 
desire,  restore  original  claim  9. 

Lewis  B.  Wynne 
T.  F.  Mitchell  Examiner,  Div.  XXV. 

Application  Room  Patent  Office, 

Apr  24  1906  Apr  25  1906 

U.  S.  Patent  Office.  Division  XXV. 

Room  No.  315  Serial  No.  262889  Paper  No.  6 

Amendment 


Inventors:         Sulman,  Picard  &  Ballot. 

Invention:         Ore   Concentration. 

Filed  May  29,  1905.  Serial     No.  262,889. 


Hon.  Commissioner  of  Patents, 
Sir: 

The  above  named  application  is  hereby  amended  as 
follows : 

In  the  amendment  filed  April  17th,  page  2,  last  line, 
change  "furing"   to  during 

Page  5,  cancel  matter  beginning  "and  may"  line  29 
and  ending  page  6,  line  1,  with  "maximum" 

Insert  the  following  claims — 


.* 


Ii 


B 
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13-  "H-i^.  The  herein  described  process  of  concen- 
trating ores  which  consists  in  finely  powdering  the 
ore,  mixing  it  with  water  containing  less  than  1% 
of  sulphuric  acid,  adding  sufficient  oleic  soap  solution 
to  produce  oleic  acid  amounting  to  0.02-0.5%  on  the 
ore,  warming  the  mixture  to  30°-40°C.,  agitating  the 
mixture  until  the  oleic  acid  has  been  brought  into  ef- 
^cient  contact  with  the  mineral,  and  has  formed  a  froth 
with  the  finer  mineral,  distributing  the  mixture  on  the 
surface  of  a  current  of  water  running  over  columns 
of  water,  so  that  the  coarser  minerals  and  sands,  the 
^ner  sands  and  the  gangue  slimes  successively  deposit 
out  while  the  froth  is  floated  away  by  the  current,  fil- 
tering off  the  froth  and  removing  the  oleic  acid  there- 
from by  treatment  with  an  alkali  and  separating  the 
coarser  mineral  from  the  sands  by  exposing  them  al- 
ternately to  air  and  water. 


We  think  the  Examiner  wall   upon   reconsideration 
not  hold  that  claims  14  and  15  are  alternative. 

Beginning  page  6,  line  15,  applicant  states  that  the 
material  of  the  first  spitzkasten  is  treated  on  the  shak- 
ing table,  while  in  lines  12  et  seq,  page  7,  he  states 
that  the  material  of  the  second  and  third  spitzkasten 
is  treated  by  the  process  set  forth  in  claim  14.  It  will 
thus  be  seen  that  the  two  steps  may  be  employed  to- 
gether and,  therefore,  are  not  alternative. 
Respectfully  submitted. 

Knight  Bros 
Washington,  D.  C,  Attorneys. 

April  23,   1906. 
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Div.  25     Room  315  Paper  No.  7 

Address  only  "The  Commissioner  of  Patents,  Wash- 
ington, D.  C." 

All  communications  respecting  this  application  should 
give  the  serial  number,  date  of  filing 
and  title  of  invention. 
M.  E.  C. 

DEPARTMENT    OF    THE    INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  April  26,  1906. 

MAILED.  "  "        " 

Sulman,  Kirkpatrick-Picard  and  Ballot, 
Care  Knight  Bros., 

Cityz 
Please  find  below  a  communication   from   the   Ex- 
aminer in  charge  of  your  application.  #262,889,  filed 
May  29,  1905,  for  Ore  Concentration. 

F.  I.  Allen 
Commissioner  of  Patents. 


Case  as  amended  April  24,  1906,  further  considered. 

Applicants  are  again  and  finally  required  to  cancel 
claim  14.  Applicants  specifically  state  that  the  meth- 
od thereof  is  alternative  with  that  covered  by  claim 
15,  and  the  fact  that  one  may  be  substituted  for  the 
other  for  the  treatment  of  part  does  not  make  them  any 
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the  less  alternative  and  independent  processes.  The 
next  step  must  be  either  compliance  with  this  require- 
ment or  appeal  to  the  Board  of  Examiners-in-Chief. 

Lewis  B.  Wynne 
Examiner, 
T.  F.  Mitchell  Div.  XXV. 

Application  Room  Patent  Office 

June  15  1906  June  16  1906 

U.  S.  Patent  Office.  Division  XXV. 

Room  No.  315.  Serial  No.  262,889  Paper  No.  8 

Amendment 

Inventors:     Sulman,  Kirkpatrick-Picard  &  Ballot, 

Invention:     Ore  Concentration. 

Filed  May  29,  1905.  Ser.  No.  262,889. 

Hon.  Commissioner  of  Patents, 

Sir: — 

The  above-named  application  is  hereby  amended  as 
follows — 

Cancel  claim  14  and  adjust  the  numerals  of  the  re- 
maining claims. 

Respectfully  submitted. 

Knight  Bros 
Wash.  D.  C.  Attorneys. 

June  15,  1906. 
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Div.  25     Room  315  Paper  No.  9 

Address  only  "The  Commissioner  of  Patents,  Wash- 
ington, D.  C." 
All  communications  respecting  this  application  should 
give  the  serial  number,  date  of  filing, 
and  title  of   invention. 
M.  E.  C 

DEPARTMENT    OF    THE    INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  June  18,  1906. 
MAILED.  ''  "        " 

Sulman,  Kirkpatrick-Picard  and  Ballot, 
Care  Knight  Bros., 

City. 
Please   find  below  a  communication   from   the   Ex- 
aminer in  charge  of  your  application.  #262,889,  filed 
May  29,  1905,  for  Ore  Concentration. 

F.   I.   Allen 
Commissioner  of  Patents. 


Case  as  amended  Jaune  15,  1906,  further  considered. 

Claim  12  is  rejected  in  view  of  763,260,  Cattermole, 
June  21,  1904;  or  793,808,  Sulman  et  al,  July  4,  1905,      | 
Washers   (H),  as  expressing  merely  a  difference  of 
degree  thereover  as  to  the  proportion  of  oily  matter 
employed.  Lewis  B.  Wynne 

Examiner, 
T.  F.  Mitchell  Div.  XXV. 


Butte  &  Superior  Mining  Company.         2005 

Defendant's  Exhibit. 

Application   Room  Patent  Office, 

June   29    1906  Jun  30  1906 

U.  S.  Patent  Office  Division  XXV. 

Serial  No.  262889         Paper  No.  10 
Room  No.  315 

Amendment. 


Inventors:     Sulman,  Picard  &  Ballot. 

Invention:     Ore  Concentration. 

Filed  May  29,   1905.  Serial  No.  262,889. 


Hon.  Commissioner  of  Patents. 
Sir: 

The  above  named  application  is  hereby  amended  as 
follows : 

Cancel  claim  12  and  adjust  the  numerals  of  the  re- 
maining claims. 

Respectfully  submitted. 

Knight   Bros 
Washington,  D.  C,  June  28,   1906.  -  Attorneys. 

P. 
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A.  R. 

Issue  Division.  Serial  No.  262,889 

All  communications  should  be  addressed  to  "The  Com- 
missioner of  Patents,  Washington,  D.  C." 

DEPARTMENT  OF  THE  INTERIOR, 

UNITED  STATES  PATENT  OFFICE, 

Washington,  D.  C,  July  6,  1906 

Henry  L.   Sulman,   Hugh   F.   Kirkpatrick-Picard 

AND  John  Ballot, 
%  Knight  Bros, 
City. 
Sir: 

Your  application  for  a  patent  for  an  improve- 
ment IN  Ore  Concentration,  filed  May  29,  1905, 
has  been  examined  and  allowed. 

The  final  fee,  Twenty  Dollars,  must  be  paid,  and  the 
Letters  Patent  bear  date  as  of  a  date  not  later  than 
six  months  from  the  time  of  this  present  notice  of  al- 
lowance. 

If  the  final  fee  is  not  paid  within  that  period  the  pat- 
ent will  be  withheld,  and  your  only  relief  will  be  by  a 
renewal  of  the  appplication,  with  additional  fees,  un- 
der the  provisions  of  Section  4897,  Revised  Statutes. 
The  office  aims  to  deliver  patents  upon  the  day  of  their 
date,  and  on  which  their  term  begins  to  run;  but  to 
do  this  properly  applicants  will  be  expected  to  pay  their 
final  fees  at  least  twenty  days  prior  to  the  conclusion 
of  the  six  months  allowed  them  by  law.     The  printing, 
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photolithographing,  and  engrossing  of  the  several  pat- 
ent parts,  preparatory  to  final  signing  and  sealing, 
will  consume  the  intervening  time,  and  such  work  will 
not  be  done  until  after  payment  of  the  necessary  fees. 
When  you  send  the  final  fee  you  will  also  send,  dis- 
tinctly AND  PLAINLY  WRITTEN,  the  name  of  the  in- 
ventor and  TITLE  OF  invention  as  above  given, 
DATE  OF  ALLOWANCE  (which  is  the  date  of  this  circu- 
lar), date  of  filing,  and,  if  assigned,  the  names  of 

THE  ASSIGNEES. 

If  you  desire  to  have  the  patent  issue  to  assignees, 
an  assignment  containing  a  request  to  that  effect,  to- 
gether with  the  fee  for  recording  the  same,  must  be 
filed  in  this  ofifice  on  or  before  the  date  of  payment  of 
final  fee. 

After  issue  of  the  patent  uncertified  copies  of  the 
drawings  and  specifications  may  be  purchased  at  the 
price  of  FiyE  ceistts  each.  The  money  should  accom- 
pany the  order.     Postage  stamps  will  not  be  received. 

Respectfully, 

F.  I.  Allen, 
Commissioner  of  Patents. 

In  remitting  the  final  fee  give  the  serial  number  at 
the  head  of  this  notice. 

Uncertified  checks  will  not  be  accepted. 
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$20.««  Received 

Oct  16  1906     H 
Chief  Clerk,  U.  S.  Patent  Office. 

Memorandum  of  Fee  Paid  at  United  States 
Patent  Office. 


(Be  careful  to  give  correct  Serial  No.) 
Serial  No.     262889  ,  19  0 

Inventor:     H.   L.  Sulman,  H.  T.  Kirkpatrick  Picard 

&  J.  Ballot 
Patent  to  be  issued  to 

Name  of  invention,  as  allowed:       Ore  Concentration 
Date  of  payment:     Oct  16  1906. 
Fee:    $20'" 

Date  of  filing:     May  29-05 
Date  of  circular  of  allowance:    July  6  06 

The  Commissioner  of  Patents  will  please  apply  the 
accompanying  fee  as  indicated  above. 

Knight  Bros. 

Attorney. 
Send  patents  to     Knight  Bros 
McGill  Bldg 
City 
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Address  only  "The  Commissioner  of  Patents,  Wash- 
ington,  D.   C." 

DEPARTMENT    OF    THE    INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  Oct.  18,  1906. 
Henry  Livingstone  Sulmat\^Hugh  Fitzalis  Kirk- 

PATRICK-PlCARD    AND    JOHN    BaLLOT, 

c/o  Knight  Bros., 
McGill  Building, 
Washington,  D.  C. 

Sir: 

You   are   informed   that   the   final    fee   of   twenty 
DOLLARS  has  been  received  in  your  application  for  Im- 
provement in  Ore  Concentration. 
Very  respectfully 

F.  I.  Allen. 
Commissioner  of  Patents. 

[Here  follows  printed  copy  of  Patent  835,120.] 
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1905 

CONTENTS: 

Print 

Application         papers. 
1.     Letter  Aug.  9,  1905 


83.     MILLS, 
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UNITED   STATES   OF   AMERICA, 

DEPARTMENT  OF  THE  INTERIOR, 
UNITED    STATES    PATENT    OFFICE. 

To  all  to  zvhoin  these  presents  shall  come,  Greeting: 

This  is  to  certify  that  the  annexed  is  a  true  copy 
from  the  Records  of  this  Office  of  the  File  Wrapper 
and  Contents,  in  the  matter  of  the  Letters  Patent  of 
Edmund  B.  Kirby,  Number  838,626,  Granted  Decem- 
ber 18,   1906,   for  Improvement  in  Separating-Tanks. 
In   TESTIMONY   WHEREOF   I   have  hereunto   set   my 
hand   and   caused   the   seal   of   the    Patent 
Office  to  be  affixed  at  the  City  of  Washing- 
ton, this  3rd  day  of  June,  in  the  year  of 
[seal.]     our  Lord  one  thousand  nine  hundred  and 
twelve    and    of    the    Independence    of    the 
United  States  of  America  the  one  hundred 
and  thirty-sixth. 

F  A  Tennant 
Acting  Commissioner  of  Patents. 
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Ck  Dec   17   1903 

Chief  Clerk  LZ  A 

U.  S.  Patent  Office  Dec.  15,  1903. 

Commissioner  of  Patents, 
Washington,  D.  C. 

Dear   Sir: — 

In  the  matter  of  the  appHcation  about  to  be  filed  by 
Edmund  B.  Kirby,  for  Separating  Tanks,  executed 
December  4,  1903,  we  hand  you  herewith  by  mail  the 
following: — 

Petition  and  Power  of  Attorney, 

Specification, 

Oath, 

Two  Sheet  of  Drawings. 
Government  Fee:     $15.00  enclosed  in  our  check. 

Yours  truly, 

Thurston  &  Bates. 

IVlMl  Room  Serial  No.  185.475     Paper  No.  ^ 

Dec  17  1903  Application.         1903 

U.  S.  Patent  Office. 

To  THE  Commissioner  of  Patents: 

Your  petitioner,  Edmund  B.  Kirby,  a  citizen  of  the 
United  States  residing  at  Rossland,  in  the  Province 
of  British  Columbia,  and  Dominion  of  Canada,  whose 
Post  Office  address  is  Rossland,  British  Columbia, 
Canada,  prays  that  Letters  Patent  may  be  granted  to 
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him  for  the  improvement  in  Separating  Tanks,  set 
forth  in  the  annexed  specification. 

And  he  hereby  appoints  the  firm  of  Thurston  & 
Bates,  (Reg.  #1130),  of  Cleveland,  Ohio,  (said  firm 
consisting  of  E.  L.  Thurston  and  Albert  H.  Bates)  his 
attorneys,  with  full  power  of  subtsitution  and  revoca- 
tion, to  prosecute  this  application,  to  make  alterations 
and  amendments  therein,  to  sign  the  drawings,  to  re- 
ceive the  patent,  and  to  transact  all  business  in  the 
Patent  office  connected  therewith. 

Signed  at  Northport,  in  the  County  of  Stevens  and 
State  of  Washington,  this  fourth  day  of  Dec.  1903 

Edmund   B   Kirby 

Specification, 
to  all  whom  it  may  concern: 

Be  it  known  that  I,  Edmund  B.  Kirby,  a  citizen  of 
the  United  States,  residing  at  Rossland,  in  the  Prov- 
ince of  British  Columbia  and  Dominion  of  Canada, 
have  invented  a  certain  new  and  useful  improvement 
in  Separating  Tanks,  of  which  the  following  is  a  full, 
clear  and  exact  description,  reference  being  had  to  the 
accompanying  drawings. 

The  object  of  this  invention  is  to  effect  with  sub- 
Ajjr.  4/05  stantial  completeness,  the  seggregation  of  those  pul- 
verized mineral  particles  which  have  a  preferential  ad- 
hesion for  water  from  those  which  have  a  preferential 
adhesion  for  a  liquid  immiscible  in  water, — for  ex- 
ample oil  or  a  solution  of  bitumen  in  kerosene.     This 
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invention  is  for  the  treatment  of  the  charge  after  the 
pulverized  mineral,  the  oil  or  solution  and  the  water 
have  been  thoroughly  mixed  together,  whereby  nearly 
all  of  the  mineral  particles  which  exhibit  adhesive 
preference  for  the  oil  or  solution  have  been  coated 
therewith.  The  invention  is  most  useful  when  used 
to  carry  on  one  step  of  a  process  of  my  own  invention, 
wherein  the  immiscible  liquid  employed  is  thin  and 
light,  as  for  example,  a  solution  of  bitumen  in  kero- 
sene. But  the  invention  is  also  useful  with  oil  pro- 
cesses for  separating  mineral  particles.  This  inven- 
tion, which  relates  to  the  separator  tank  and  its  co- 
operating adjuncts,  may  be  here  summarized  as  con- 
sisting in  the  construction  and  combinations  of  parts 
shown  in  the  drawing  and  hereinafter  described,  as 
definitely   set   forth   in   the   claims. 

In  the  drawing  figure  1  is  an  elevation  partly  in  ver- 
tical section  of  an  apparatus  embodying  my  invention. 
Figure  2  is  a  plan  view  thereof;  Figure  3  is  a  vertical 
sectional  view  of  the  agitator  shaft  and  a  part  of  one 
side  of  the  tank;  and  figure  4  is  a  sectional  plan  view 
of  the  said  shaft  and  one  of  the  agitator  arms  secured 
thereto  below  the  section  line. 

The  tank  A  is  preferably  cylindrical.  Into  it  is  to  be 
charged  the  materials  to  be  separated,  to  wit,  pulverized 
ore,  water,  and  some  liquid  lighter  than  water  and 
immiscible  therein,  which  will  adhere  only  to  the 
metallic  mineral  part  of  the  pulverized  ore, — said  ma- 
terials having,  preferably,  been  thoroughly  mixed  in 
another  tank.    The  immiscible  liquid  may,  as  stated,  be 
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oil,  or  a  light  hydrocarbon,  or  a  solution  of  bitumen  in 
a  light  hydrocarbon.  The  apparatus  was  especially 
designed  for  use  with  a  charge  consisting  of  ore,  wa- 
ter and  solution  of  bitumen  in  kerosene, — and  there- 
fore, the  immiscible  liquid  will,  for  convenience  of  de- 
scription, be  referred  to  herein  as  the  "solution".  The 
charge  should  be  very  fluid,  and  should  preferably  con- 
tain three  or  four  times  as  much  water  as  mineral, — 
some  of  which  water  may  be  added  to  the  mixture  after 
it  has  been  transferred  to  the  tank  A. 

Most  of  the  solution  and  the  solution-coated  mineral 
particles  rise  immediately  to  the  surface,  from  which 
they  may  be  skimmed;  but  considerable  quantities  of 
the  solution-coated  concentrates  are  enveloped  by  and 
entrapped  in  the  sands  which  settle  to  the  bottom  of  the 
tank.  For  the  primary  purpose  of  freeing  these  par- 
ticles from  the  sand  and  permitting  them  to  float  on 
the  surface,  the  vertical  rotating  agitator  shaft  B,  and 
its  adjuncts,  are  provided.  Arms  D  are  secured  to  this 
shaft  near  the  bottom  of  the  tank;  and  as  the  shaft 
slowly  rotates  they  gently  lift  the  mass  of  sands  from 
the  bottom  and  overturn  it,  and  prevent  it  from  pack- 
ing, and  thus  permit  the  solution-coated  particles  to 
escape  and  float  to  the  surface.  These  arms  D  are 
provided  near  their  outer  ends  with  lifting  plows  E 
whose  front  faces  are  set  at  an  angle  of  about  45  de- 
grees. To  these  arms,  between  the  plows  and  the 
central  shaft  B,  are  secured  inclined  scraper  blades  F 
which  act  to  gradually  push  the  material  outward  into 
the  path  of  the  plows. 
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It  is  very  desirable  that  some  gas,  preferably  air, 
shall  be  blown  into  the  charge  near  the  bottom  there- 
of. This  gas  assists  in  agitating  the  charge,  but  its 
chief  value  is  in  the  assistance  it  renders  in  floating 
the  solution-coated  particles  to  the  surface.  It  is  clear 
that  some  of  these  particles  may  be  so  large  and  heavy 
that  the  coating  thereon  may  not  be  able  to  buoy  them 
up, — this  being  especially  true  in  case  the  liquid  used  is 
thin  and  light, — as  the  kerosene-bitumen  solution.  The 
gas  bubbles,  however,  not  only  tend  to  attach  them- 
selves to  the  solution-coated  particles  and  to  buoy 
them  up,  after  the  fashion  of  balloons,  but  the  water 
is  caused  to  dissolve  the  gas  to  its  maximum  capacity. 
This  dissolved  gas  tends  to  again  separate  from  the 
water,  and  attach  itself  in  minute  globules  to  the  so- 
lution-coated particles,  thus  buoying  them  up  and 
assisting  their  flotation.  It  is  thought  that  any  gas 
which  will  not  chemically  combine  with  the  charge 
may  be  employed  in  the  manner  and  for  the  purpose 
stated,  but  it  is  definitely  known  that  air,  carbon  di- 
oxide,  hydrogen,  and  marsh  gas  may  be.  used, — an- 
appearing  to  be  rather  the  most  efficient  as  well  as 
the  cheapest. 

This  gas  may  be  injected  in  any  way,  and  by  any 
means;  but  very  efficient  means  for  this  purpose  are 
shown  in  the  drawings, — said  means  consisting  gen- 
erally in  making  the  shaft  B  and  arms  D  hollow,  and 
providing  the  latter  with  discharge  openings,  and 
blowing  the  gas  down  through  the  shaft.  The  specific 
construction  is  as  follows :   The  head  of  the  shaft  above 
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the  driving  gear  b^  is  ])rovided  with  a  solution  and  air 
box  G  which  remains  stationary  while  the  shaft  re- 
volves, and  is  supplied  by  the  solution  pipe  H  and  air 
pipe  L.  The  box  rests  on  the  rotating  shoulder  b 
of  the  shaft  B,  and  is  held  down  to  a  tight  joint  by  the 
collar  b'  and  lock  nut  cap  b".  Through  the  hollow  shaft 
B  extends  a  small  solution  pii)e  K  the  upper  end  of 
w^hich  is  firmly  inserted  within  the  upward  extension 
of  the  shaft  and  moves  with,  and  as  a  part  of  it. ,  Air 
enters  the  annular  chamber  g  in  said  box,  passing 
through  a  set  of  apertures  g'  to  the  interior  of  shaft 
B.  The  solution  enters  a  small  annular  chamber  g'*^ 
from  which  it  passes  by  apcr^tures  g''  into  the  top  of 
the  central  pipe  K.  The  air  current  for  the  charge 
passes  down  through  the  shaft  into  the  hollow  arms  D 
from  which  it  passes  out  through  drop  pipes  d.  The 
solution  is  delivered  from  the  pipe  K  to  a  series  of 
radiating  pipes  k,  which  are  secured  to  the  arms  D. 
and  is  discharged  from  branch  pipes  k'.  This  solu- 
tion tends  to  attach  itself  to  those  particles,  not  al- 
ready coated,  but  which  it  will  adhere  to,  and  thus  as- 
sists their  flotation.  The  introduction  of  air  and  so- 
lution renders  the  separation  substantially  complete, 
that  is  to  say  it  causes  substantially  all  of  the  particles 
which  exhibit  preferential  adhesion  for  the  solution  to 
become  coated  thereby  and  floated  to  the  surface. 

The  shaft  B  at  its  lower  end  has  a  stepped  bear- 
ing which  is  supported  on  a  pedestal  M,  provided 
with  a  wooden  block  m,  which  supports  the  moving 
wear  plates  m'  of  the  shaft.     Lubricating  water,  un- 
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der  pressure,   is   introduced  through  the  pipe   O  and 

finds 

fing8  its  way  out  from  the  bearing  into  the  tank.  The 
sides  b^  of  the  shaft  are  carried  down  below  the  bear- 
ing so  as  to  leave  an  annular  space  between  them 
and  the  pedestal.  This  annular  space  is  intended  to 
constitute  an  air  bell  designed  to  assist  the  lubricating 
water  in  excluding  sand  from  the  bearing.  The 
air  supplied  to  it  is  maintained  by  a  small  stream 
of  air  which  escapes  beneath  the  bell  through  the 
pipe  O'. 

A  spiral  skimming  bar  P  (two  are  shown)  which 
is  preferably  secured  to  the  rotating  shaft  B  so  as 
to  extend  through  the  floating  layer  of  concentrates, 
solution  and  air  bubbles,  acts  to  direct  this  floating 
layer  into  the  settling  chamber  R,  and  to  overflow 
outlet  2i^.  This  chamber  is  separated  from  the  rest 
of  the  tank  by  a  partition  r,  the  upper  edge  of  which, 
between  the  points  ^  and  r',  is  submerged  sufficiently 
to  allow  the  floating  layer  and  some  of  the  muddy 
water  to  pass  over  it,  while  the  edge  of  this  partition, 
between  the  points  r  and  r^,  is  raised  above  the  liquid 
so  as  to  retain  everything  passing  into  it.  There  is 
an  overflow  outlet  a^  from  this  settling  chamber 
through  the  side  of  the  tank, — which  outlet  is  partly 
surrounded  by  the  elevated  part  of  this  partition  J 

Owing  to  the  agitation  within  the  tank,  caused  by 
movement  of  the  arms  and  the  rising  air  bubbles, 
the  water  even  near  the  top  is  not  clear,  but  turbid 
or  muddy  with  slimes  or  fine  particles  of  the  non- 
coated  minerals,   which  do  not  settle   rapidly  enough 
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to  get  out  of  the  way.  The  floating  concentrates 
are  carried  mainly  at  the  lower  surface  of  the  float- 
ing layer  where  it  is  in  contact  with  the  water.  The 
bottom  of  the  overflow  outlet  must  be  below  the  sur- 
face level  of  the  water  in  order  to  clear  them,  and 
must  therefore  allow  a  portion  of  the  water  to  pass 
out  with  the  skimmings.  This  muddy  water  would 
therefore  carry  its  suspended  particles  of  the  worth- 
less minerals,  which  would  make  the  concentrates 
impure. 

The  settling  and  washing  chamber  is  designed  to 
lessen  or  prevent  this  evil.  As  the  floating  material 
passes  over  its  submerged  edge  it  escapes  from  the 
swift  current  and  rising  air  bubbles,  so  that  in  its 
comparative  quiet  the  slimes  have  a  better  opportunity 
to  settle  out  of  the  way.  The  box  is  divided  into 
compartments  by  submerged  partitions  r*,  as  shown. 
each  compartment  terminating  in  a  hopper  shaped  bot- 
tom, with  discharge  openings  r'^  through  which  the 
settled  slimes  may  pass  out  again  into  the  tank.  Pro- 
jecting shields  r^  prevent  the  air  bubbles  from  enter- 
ing the  hoppers  and  disturbing  their  quiet. 

The  passage  of  the  floating  material  over  several 
of  these  hoppers  settles  most  of  the  slime  before  reach- 
ing the  overflow  outlet.  Before  reaching  the  outlet, 
however,  the  skimmings  pass  over  a  stream  of  clean 
wash  water,  introduced  at  the  point  s'  through  the 
pipe  S  shown.  This  wash  water  is  delivered  under 
constant  head  from  a  supply  tank.  Its  quantity  is  made 
equal  to  that  passing  out  through  the  discharge  gate 
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with  the  skimmings;  so  that  this  discharge,  being  sup- 
pHed  entirely  by  the  pure  water  close  at  hand,  con- 
tains little  or  none  of  the  muddy  water  which  is  thus 
held  back  in  the  tank.  It  is  evident  that  the  incom- 
ing and  outgoing  streams  are  self-adjusting,  because 
if  too  much  enters,  the  general  level  rises  and  a  large 
stream  flows  from  the  orifice.  The  flow  of  float- 
ing layer  over  the  submerged  partition  of  the  settling 
chamber,  and  on  to  the  overflow  outlet  may  be  induced 
by  properly  directed  air  jets  blown  onto  said  floating- 
layer  from  jet  openings  t  in  one  or  more  pipes  T. 
Having  described  my  invention,   I  claim: 

1.     TIi^^-€€uaibmation  of  a  tank  having  an  overflow- 
^/o*'  outlet,  a  rotary  agita!trr>4mdnieans  directing  the  float- 
ing surface  layer  to  said  overflow^T^utl^t,  substantiallv 
as  described. 


le  combination  of  a  tank  having  an  overflow 

curved 

outlet,  with  a  rotat^l^ki^agitator,  and  a  skimming  bar 
secured  thereto  and  adapte^""t^i«^rect  the  floating  layer 
of  coated  concentrates  toward  saT^~"-©^rflow  outlet, 
substantially  as  specified. 

1-  -2  -S.  The  combination  of  a  separating  tank  having 
an  overflow  outlet,  and  a  submerged  settling  chamber  in 
said    tank   discharging    through    said    outlet,    with    a 

rotable   oupvotl 

^  skimming  bar  supported  in  said  tank  for  direct- 
ing the  floating  layer  of  concentrates  into  said  settling 
chamber  and  toward  said  overflow  outlet,  substantially 
as  specified. 
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2  3"-  4r  The  combination  of  a  separating  tank  con- 
taining a  submerged  settling  chamber  at  one  side 
thereof, — through  whose  side  there  is  an  overflow 
outlet  from  said  chamber, — said  chamber  being  formed 
by  a  partition  which  is  partly  submerged,  and  said 
chamber  being  divided  into  a  plurality  of  hopper  shaped 
compartments,  each  having  a  discharge  opening 
through  its  lower  end,  substantially  as  specified. 

3-4=  5.  The  combination  of  a  separating  tank  con- 
taining a  submerged  settling  chamber  at  one  side 
thereof, — through  which  side  there  is  an  overflow  out- 
let from  said  chamber, — said  chamber  being  formed  by 
a  partition  which  is  partly  submerged,  and  said  cham- 
ber being  divided  into  a  plurality  of  hopper  shaped 
compartments,  each  having  a  discharge  opening 
through  its  lower  end,  and  a  shield  below  each  of 
said  discharge  openings,  substantially  as  specified. 

4-  5"  6:  The  combination  of  a  separating  tank  con- 
taining a  submerged  settling  chamber  at  one  side  there- 
of, said  settling  chamber  having  an  overflow  outlet 
through  one  side  of  the  tank,  and  said  settling  cham- 
ber being  formed  by  a  submerged  partition  which  pro- 
jects above  the  surface  of  the  fluid  charge  around 
said  outlet  but  is  at  other  places  submerged  below  the 
floating  layer  on  the  surface  of  sa'id  charge,  with 
a  skimming  bar  which  is  supported  in  the  tank  and 
is  adapted  to  direct  said  floating  layer  over  the  sub- 
merged top  of  said  partition  into  the  settling  chamber 
and  toward  the  overflow  outlet  therefrom,  substan- 
tially as  specified. 
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5-  6"  7"  The  combination  of  a  tank  having  an  over- 
flovv  outlet,  and  a  vertical  rotable  shaft  in  said  tank 
having  agitator  arms  located  near  the  bottom  of  the 
tank,  with  a  submerged  settling  chamber  in  said  tank 
discharging  through  said  overflow  outlet,  the  inner 
partition  of  said  chamber  being  extended  around  said 
outlet  above  the  surface  of  the  liquid  charge  and  be- 
ing submerged  at  other  points  below  the  floating  layer 

j,  of  concentrates,   and  a   spiral   skimming  bar   secured 

to  the  shaft  so  as  to  project  through  said  layer  where- 
by it  directs  the  layer  of  concentrates  into  said  set- 
tling chamber,  substantially  as  described. 

8*  TItexQmbi nation  of  a  tank  having  an  overflow 
outlet,  agitatingtrteclianism  therein,  means  for  wash- 

aii/!f/  ing  the  floating  layer,  an^S«a^ans  for  collecting  said 
layer  and  directing  it  to  said  out!eT>»siibstantially  as 
described. 

6-  9^  7-  A  separating  tank  having^  submerged  set- 
tling chamber  at  one  side,  and  an  overflow  outlet 
from  said  chamber  through  said  side,  the  inner  wall 
of  said  chamber  being  above  the  surface  of  the  fluid 
adjacent  to  said  outlet,  but  submerged  at  other  points 
below  the  floating  layer  of  concentrates,  and  a  pipe 
discharging  clean  wash  water  into  said  settling  cham- 
ber close  to  said  outlet,  substantially  as  specified. 

10-  TTTe^t^miiJiination  of  a  separating  tank  contain- 
ing agitating  mecharnsiTr7--siwiihmeans  for  discharging 
a  gas  into  the  contained  fluid  clT?rr§€;„..^ibstantially 
as  specified. 
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7  H-  8-  The  combination  of  a  separating  tank  con- 
taining agitator  mechanism,  with  means  for  discharg- 
ing into  the  contained  fluid  charge  a  gas  and  Hquid 
lighter  than  water  and  immiscible  therewith,  substan- 
tially as  specified. 

Canceled       1 2 -"~^~"^?iie  Combination  of  a  separatinp-  tank  contain- 

Mar.  21/04.  ^..^^^^  ^  ° 

ing  a  hollow  rota>tijTg  shaft,  and  hollow  agitating  arms 
connected  therewith  liaviftg:discharge  openings,  where- 
by one  may  force  a  gas  downthwi^h  said  shaft  and 
arms  and  out  of  said  discharge  opening^T-^siibstantially 
as  specified. 

8-  -4^  -9-  The  combination  of  a  separating  tank,  a 
hollow  shaft  rotatably  mounted  therein  having  hollow 
connected  agitator  arms  which  are  provided  with  a 
plurality  of  discharge  openings,  a  pipe  extending 
through  said  shaft,  branch  pipes  connected  with  said 
pipe  and  extending  toward  the  sides  of  the  tank  and 
having  downward  directed  discharge  openings,  and 
means  for  forcing  gas  down  through  said  shaft,  and 
means  for  forcing  a  liquid  down  through  said  pipe, 
substantially  as  specified. 

9-  -M  -4^  The  combination  of  a  separating  tank,  a 
rotatable  agitator  shaft  therein  having  arms  secured 
to  it  near  the  bottom  of  the  tank,  said  arms  having 
lifting  plows  near  their  outer  ends  and  inclined  scrap- 
ers betv/een  said  plows  and  the  shaft,  substantially  as 
described. 
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|3aricoifc<l 
T.  21/01. 


Ittb.  A 

r.  21 /(»4. 


T^"^'^ — il[he  combination  of  a  tank,  with  a  vertical 
agitator  shautk<y;wi  having  a  bell  shaped  lower  end, 
a  pedestal  which  is  eml5t'acM  by  said  lower  end  where- 
by the  shaft  is  supported,  anJ'Infte^ns  for  discharging 
water  into  said  bell  shaped  shaft  end7"sttfestantially  as 
specified.  ^"-^"^--.^ 

10-"t6-  -H-  The  combination  of  a  tank,  with  a  ver- 
tical agitator  shaft  therein  having  a  bell  shaped  lower 
end,  a  pedestal  which  is  embraced  by  said  lower  end 
whereby  the  shaft  is  supported,  and  means  for  dis- 
charging water  into  said  bell  shaped  shaft  end,  and 
means  for  discharging  a  gas  into  said  bell-shaped  end, 
substantially  as  specified. 

lA"""^Fhc^mbination  of  a  separating  tank  having 
an  overflow  ou^feV-^^tating  mechanism,  and  means 
of  discharging  jets  of  aTi*"^eiato  the  floating  surface 
layer  to  move  it  toward  the  overfToX'r--aiitlet,  substan- 
tially as  specified.  -..^ 

ll--tSHb8.  The  combination  of  a  separating  tank 
having  an  overflow  outlet,  agitating  mechanism,  a 
skimming  bar,  and  a  pipe  having  jet  openings  arranged 
over  the  surface  of  the  charge  in  the  tank  to  move 
the  floating  surface  layer  toward  said  overflow  outlet, 
substantially  as  specified. 

In  testimony  whereof,  I  hereunto  affix  my  signature 
in  the  presence  of  two  witnesses. 

Edmund  B  Kirby 


T  L 
E  T 


Savage       1  Witnesses. 

Eastman   j 


1^;:. 
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State  of  Washington  1 
County  of  Stevens       J 

Edmund  B.  Kirby,  the  above  named  petitioner,  be- 
ing duly  sworn,  deposes  and  says  that  he  is  a  citizen 
of  the  United  States  and  a  resident  of  Rossland, 
in  the  province  of  British  Columbia  and  Dominion 
of  Canada,  and  that  he  verily  believes  himself  to  be 
the  original,  first  and  sole  inventor  of  the  improve- 
ment in  Separating  Tanks,  described  and  claimed 
in  the  annexed  specification;  that  he  does  not  know 
and  does  not  believe  that  the  same  was  ever  known 
or  used  before  his  invention  or  discovery  thereof;  or 
patented  or  described  in  any  printed  publication  in 
the  United  States  of  America  or  any  foreign  country 
before  his  invention  or  discovery  thereof  or  more  than 
two  years  prior  to  this  application;  or  in  public  use 
or  on  sale  in  the  United  States  for  more  than  two 
years  prior  to  this  application;  and  that  no  applica- 
tion for  foreign  patent  on  said  invention  has  been  filed 
by  him  or  his  legal  representatives  or  assigns,  in  any 
foreign  country. 

Edmund  B.  Kirby 

Sworn  to  and  subscribed  before  me,  this  4th  day  of 
December  1903. 

John  A.   Kellogg 
[seal]  Notary   Public 

Notary  Public  for  State  of  Washington, 
residing  at    Northport   Washington. 
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Div Room  No  .315  Paper  No.    1 

Address  only  "The  Commissioner  of  Patents, 

Washington,    D.    C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and  title 

of  invention. 

DEPARTMENT    OF    THE    INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C.  January  29,  1904. 
Mailed  "         "       " 

Edmund  B.  Kirby, 

Care  Thurston  &  Bates, 

Cleveland,"  Ohio. 
Please   find  below   a  communication    from   the   Ex- 
aminer in  charge  of  your  application.    #185,475,  filed 
December  17,  1903,  for  Separating  Tank. 

F.  I.  Allen. 
Commissioner  of  Patents. 


"Seggregation",  line  2,  page  2,  should  be  changed 
to  "segregation"  b  should  be  inserted  in  the  drawing. 
"Fings",  page  5,  line  16,  should  be  changed  to  "finds". 
The  submergence  of  the  wall  of  the  chamber  R  be- 
tween the  points  r  and  r'  must  be  shown  in  the  draw- 
ing, as  must  the  elevation  of  the  rest  of  the  wall. 

Claim   1    is  rejected  in  view  of  228,125,   Seymour, 
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May  28,  1880;  354,104,  Deam,  December  14,  1886;  or 
482,582,  Meinicke,  Sept.  13,  1892,  Washers,  D. 

Claim  2  is  rejected  in  view  of  Deam  and  Meinicke, 
cited. 

Claim  3  fails  to  distinguish  patentability  from  396,- 
400,  Guild,  January  22,  1889,  Steam  Boilers,  Cleaners. 

Claim  4  may  possibly  be  allowed,  as  may  also  claims 
5,  6  and  7. 

Claim  8  is  rejected  in  view  of  the  references  for 
claim  1. 

Claim  9  may  possibly  be  allowed. 

Claim  10  is  rejected  in  view  of  682,412,  Perry,  Sept. 
24,  1901,  Metallurgy,  Solution  and  Precipitation,  Ap- 
paratus. 

Claim  11  is  rejected  in  view  of  725,609  Wolfe,  April 
14,  1903;  469,599,  Rouse,  Feb.  23,  1892,  Washers,  A, 
and  any  instance  in  which  gas  is  employed  in  con- 
junction with  oil  for  separating  minerals — 
British  patent   12,778,  Lake,  June  4,   1902,  Washers. 

Claim  12  is  rejected  in  view  of  Perry,  cited. 

Claim  13  may  possibly  be  allowed. 

Claim  14  fails  to  distinguish  patentability  from  72>,- 
839,  Rivot,  January  28,  1868,  Grinding  Mills,  Chas- 
ing. 

Claim  15  is  regarded  as  lacking  invention  in  view 
of  525,443,  Carman  et  al.  Sept  4,  1894,  Grinding 
Mills,  Compound  Movement;  and  650,581,  Ernsberger, 
May  29,  1900,  Amalgamators,  Plate.  See  also  445,430, 
McLanahan  et  al.,  Jan.  27,   1891,  Washers,  F. 

Claim    16   may   possibly   be   allowed. 


# 
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Claim  17  is  rejected  in  view  of  325,104,  McCor- 
mick,  August  25,  1885,  Washers,  C,  and  479,453,  Peck, 
July  26,  1892,  Washers,  D. 

Claim  18  may  possibly  be  allowed. 

Lewis  B.  Wynne 

Examiner, 
Division  XXV. 
T.  F.  Mitchell 


i 


Mail  Room 

Mar  21   1904 

U.  S.  Patent  Office. 

Patent  Office 
Mar  22  1904 
Division  XXV 


Serial  No.  185.475  Paper  No.  2 


Cleveland,  O.,  March  18,  1904. 


Room  No.  315 


The  Hon.  Commissioner  of  Patents, 
Washington,  D.   C. 

Dear  Sir: 

In  the  matter  of  the  application  of  Edmund  B.  Kirby. 
No.  185,475,  filed  December  17,  1903,  for  Separating 
Tank, 

Amendment  is  made  as   follows: 

1.  Cancel  claims  1,  8,  10,  12  and  15. 

2.  In  claim  2  insert  the  word  curved  before  the 
word  "skimming",  in  line  2. 
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vl  In  claim  3  insert  the  word  curved  before  the 
word  "skimming",   in  line  3. 

4.  Cancel  claim  No.  17,  and  substitute  therefor  the 
following: 

l5r-"-<C^  combination  of  a  separating  tank,  having 
an  overflo\votrt4<i^agitating  mechanism  in  said  tank, 
and  a  pipe,  arranged  abtJvc^he  surface  of  the  charge  in 
said  tank,  and  having  jet  openTr!^s....ivhich  are  directed 
at  an  angle  on  to  the  surface  of  the  charg^^a^d  toward 
said  overflow  outlet,   substantially   as   specified. 

5.  Renumber  the  remaining  claims,  in  order. 

Respectfully 
Edmund  B  Kirby 
By  Thurston  &   Bates 

his  attorneys 

Remarks : 

The  references  cited  against  claim  2  fail  to  show  a 
curved  skimming  bar  secured  to  the  rotating  agitator, 
and  therefore  do  not  appear  to  meet  the  terms  of  this 
claim. 

The  reference  cited  against  claim  3  probably  met  the 
second  claim  as  originally  presented.  It  is  now  amend- 
ed to  include  a  curved  skimming  bar,  which  the  ref- 
erence does  not  show,  and  v.e  therefore  request  its  al- 
lowance. 

Claim  8,  which  was  originally  Claim  11,  specifies 
means  for  discharging  into  the  tank,  not  only  a  gas, 
but  oil,  and  for  this  reason  it  does  not  appear  to  us 
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that  this  reference  cited  affords  sufficient  grounds  for 
rejection. 

Claim  10,  which  was  originally  Claim  14,  describes 
a  construction  which,  in  operation,  not  only  lifts  the 
pulverized  ore  from  the  bottom  of  the  tank,  but  cre- 
ates a  circulation  of  the  fluid  and  mineral  particles 
held  in  suspension, — the  path  of  said  circulation  being 
upward  near  the  tank  walls,  and  downward  near  the 
center  of  the  tank.  The  inclined  scrapers  take  the 
granular  material,  which  falls  to  the  bottom,  near  the 
center  of  the  tank,  and  push  it  outward,  to  points 
where  the  lifting  plows,  which  are  secured  to  the  outer 
ends  of  the  arms,  lift  it  as  stated.  The  claim  is  spec- 
ific, being  limited  to  the  particular  relative  arrange- 
ment of  the  lifting  plows  and  inclined  scrapers,  and, 
therefore,  the  Rivot  patent  does  not  seem  to  anticipate 
it. 

We  request  an  early  and   favorable  action. 
Respectfully, 

TriuRSTON  &  Bates 
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M.  E.  C  2—260 

Div.  25     Room  315  Paper  No.  3 

Address  only  "The  Commissioner  of  Patents, 

Washington,   D.    C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and  title 

of  invention. 

DEPARTMENT    OF    THE    INTERIOR 

UNITED  STATES  PATENT  OFFICE 

Washington,  D.  C,  April  11,  1904. 


a  a 


Mailed. 

Edmund  B.  Kirby,  U.  S.  Patent  Office. 

Care  Thurston  &  Bates, 
Cyveland,  Ohio. 

Please  find  below  a  communication  from  the  Ex- 
aminer in  charge  of  your  application.  #185,475,  filed 
December  17,  1903,  for  Separating  Tank. 

F.  I.  Allen. 
Commissioner  of  Patents. 


Case  as  amended  March  21,  1904,  further  considered. 

Claim  1  is  rejected  in  view  of  the  previously  cited 
references,  (Deam  and  Meinicke)  and  258,578,  Ham- 
ilton, May  30,  1882,  Amalgamators,  Lead.  In  view  of 
Hamilton,  the  curvature  of  a  skimming  bar  cannot  im- 
part patentability. 

Since  claim  2  does  not  specify  a  rotating  skimming 
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bar,  the  stationary  curved  bar  of  Guild  meets  the  2nd 
claim.     The  bar  should  be  specified  as  rotatable. 

Claims  3,  4,  5,  and  6  and  7  have  been  allowed. 

Claim  8  may  possibly  be  allowed. 

Claim  9  has  been  allowed. 

Claim  10  may  possibly  be  allowed. 

Claim   11    has   been   allowed. 

Claim  12  is  rejected  in  view  of  393,454,  Shields, 
Nov.  27,  1888,  Amalgamators,  Mercury.  See  also 
414,962,  Anderson,  Nov.  12,  1889,  Washers,  A. 

Claim  13  has  been  allowed. 

Lewis  B  Wynne 

Examiner, 
T.  F.  Mitchell  Division  XXV. 


Mail  Room  Patent  Office, 

Mar  24  1905  Mar  25  1905 

U.  S.  Patent  Office.  Division  XXV. 

Serial  No.  185.475  Paper  No.  4 

Cleveland^  Ohio^  March  20,  1905 
Room  No.  315. 
Commissioner  of  Patents, 
Washington,  D.  C. 

Dear  Sir: — 

In  the  matter  of  the  application  of  Edmund  B.  Kirby 
for  Separating  Tanks,  filed  Dec.  17,  1903,  Serial  No. 
185,475,  last  Office  action  April  11,   1904. 
Amendment  is  made  as  follows: 

1.     In  claim  2,  original  3,  line  3,  before  the  word 
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''skimming"  cancel  the  word  "curved",  and  substitute 
rot  at  able;  this  amendment  is  made  in  conformance  with 
the  examiner's  suggestion  in  order  to  render  the  claim 
allowable. 

2.  Cancel  claims  1  and  12,  It  is  thought  that  the 
above  amendment  places  the  case  in  condition  for  al- 
lowance, and  it  is  requested  that  if  so  it  be  passed  to 
issue. 

Respectfully, 

E.  B.  Ktrby, 
By  Thurston  &  Bates, 

Attys. 
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Div.  25     Room  315  Paper  No.  5- 

Address  only  "The  Commissioner  of  Patents, 
Washington,  D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing,  and 

title  of  invention. 

DEPARTMENT  OF  THE  INTERIOR^ 

UNITED  STATES  PATENT  OFFICE 

Washixxgton,  D.  C,  March  29,  1905. 
Mailed  "         "       " 

Edmund  B.  Kirby, 
Care  Thurston  &  Bates, 

1028  Soc.  for  Sav.  Building,  Cleveland,  Ohio. 
Please  find  below  a  communication    from    the    Ex- 
aminer in  charge  of  your  application.    #185,475,  Sep- 
arating Tank,  filed  Dec.  17,  1903. 

F.  I.  Allen 
Commissioner  of  Patents. 


Case  as  amended  Mar.  24,  1905,  further  considered. 
The  case  awaits  compliance  with  the  formal  require- 
ments expressed  in  the  first  five  typewritten  lines  of  the 
office  letter  of  Jan.  20,  1904. 

Lewis  B.  Wynne 
Ex'r.  Div.  XXV. 
T.  F.  Mitchell. 
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Mail  Room  Patent  Office 

Apr  4  1905  Apr  5  1905 

U.   S.   Patent  Office.  Division  XXV. 


Apr  3rd,   1905. 
Serial  No.  185,475  Paper  No.  6 


Room  315, 


Commissioner  of  Patents, 
Washington,  D.  C. 

Dear  Sir: — 

In  the  matter  of  the  application  of  Edmund  B.  Kir- 
by,  for  Separating  Tanks,  filed  Dec.  17th,  1903,  Serial 
No.  185,475,  last  Office  Action  March  29th,  1905. 

Amendment  is  made  as  follows: 

1.  Page  2,  line  2, — change  ''seggregation"  to  segre- 
gation. 

2.  Page  5,  line  16, — change  "fings"  to  finds. 
Examiner  is  requested  to  kindly  apply  the  reference 

letter  b  to  the  rotating  shoulder  of  the  shaft  B   on 
which  the  box  G  rests. 

The  draftsman  has  been  requested  to  correct  the 
drawings  so  as  to  show  the  submergence  of  the  wall  R 
between  the  points  r  and  v\  It  is  thought  that  the  ele- 
vation of  the  wall  R  between  r  r^  is  sufficiently  plain 
from  the  drawings  as  they  will  appear  when  the  above 
correction  has  been  made. 

Respectfully, 

E.  B.  KiRBY 

By  Thurston  &  Bates. 

his  attornevs. 
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Account  Serial  No.  185,475  Paper  No.  6]/^ 

Account  Apr.  4/05 

Edmund  B.  Kirby,  Filed  190 

Ser.  No.  185,475, 

Separating  Tanks, 

Filed  Dec.  17th,  1903.  April  3rd,  1905. 

To  The  Hon.  Commissioner  of  Patents, 
Washington,  D.  C. 

Sir : — 

Please  have  a  print  made  of  the  drawings  in  the 
above  entitled  case,  and  have  the  draftsman  correct 
said  drawings  to  comply  with  the  Examiner's  require- 
ment of  Jan.  20th,  1904,  that  the  wall  of  the  chamber 
R  should  be  shown  as  submerged  between  the  points  r 
r\ — and  charge  the  same  to  our  account. 

Respectfully, 
Thurston  &  Bates. 
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Div.  25    Room  315  Paper  No.  7 

Address  only  "The  Commissioner  of  Patents,  Wash- 
ington, D.  C." 

All  communications  respecting  this  application  should 

give  the  serial  number,  date  of  filing, 

and  title  of  invention. 

DEPARTMENT    OF    THE    INTERIOR 

UNITED  STATES  PATENT  OFFICE 


Washington,  D.  C,  April  27,  1905. 

MAILED.  "  "        " 

U  S  Patent  Office. 
Edmund  B.  Kirby, 

Care  Thurston  and  Bates, 

Cleveland,  Ohio. 
Please  find  below  a  communication  from  the  Exami- 
ner in  charge  of  your  application.  :#1 85,475,  filed  De- 
cember 17,  1903,  for  Separating  Tank. 

F.  I.  Allen 
Commissioner  of  Patents. 


Case  as  brought  up  by  letter  filed  April  4,  1905,  con- 
sidered. Applicant  is  required  to  supply  a  sketch  clear- 
ly indicating  the  changes  to  be  made  in  the  drawing. 

Lewis  B.  Wynne 

Examiner, 
T.  F.  Mitchell  Division  XXV. 
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Mail  Room  Patent  Office 

Sep  29  1905  Sep  30  1905 

U.  S.  Patent  Office.  Division  XXV. 

Serial  No.  185,475  Paper  No.  8 
Room  No.  315  Filed  190 

In  the  application  of  Edmund  B.  Kirby 
For  Separating  Tables 
Filed  December  17,  1903 
Serial  Number  185,475 

We  hereby  appoint  the  firm  of  Thurston^  Bates  & 
Woodward,  (consisting  of  E.  L.  Thurston,  Albert  H. 
Bates  and  J.  M.  Woodward)  Registration  Number 
7162,  as  our  substitute  attorneys,  with  such  full  powers 
to  act  as  we  ourselves  possess. 

Thurston  &  Bates 


Mail  Room  Patent  OfKice. 

Feb  3  1906  Feb  6  1906 

U.  S.  Patent  Office.  Division  XXV. 

Serial  No.  185,475    Paper  No.  9 
Room  No.  315, 

In  the  application  of  Edmund  B.  Kirby, 
For  Separating  Tanks, 
Filed  December  17th,  1903, 
Serial  No.  185,475, 

We    hereby    appoint    the    firm    of    Thurston    and 
Woodward   1228  Citizens   Building,   Cleveland,   Ohio, 
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(consisting  o£  E.  L.  Thurston,  and  J.  M.  Woodward,) 
Registration  Number  7412,  as  our  substitute  attorneys, 
with  such  full  powers  to  act  as  we  ourselves  possess, 
revoking  the  power  heretofore  granted  to  Thurston, 
Bates  &  Woodward. 

Thurston  &  Bates 
We  consent  to  the  above : 

Thurston  Bates  &  Woodward 
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Mail  Room 

Apr  21  1906 

U.  S.  Patent  Office. 

Cleveland  Ohio  April  19,  1906 

Room  315 

Commissioner  of  Patents, 

Washington,  D.  C. 

Sir: 

In  the  matter  of  the  application  of  Edmund  B.  Kir- 
by,  for  Separating  Tank,  filed  December  17,  1903,  Se- 
rial No.  185,475,  last  Office  action  April  27,  1905. 

It  is  requested  that  the  Chief  Draftsman  correct  the 
drawing  as  indicated  by  the  lines  in  red  ink  in  the  ac- 
companying print. 

Respectfully, 

Edmund  B.  Kirby 
By  Thurston  &  Woodward 

His  attorneys 
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Mail  Room  Patent  Office 

April  25  1906  Apr  26  1906 

U.    S.    Patent   Office.  Division  XXV. 

Cleveland,   O.    April   23,    1906 

Room  315  Serial  No.  185.475     Paper  No.  10 

Hon.  Commissioner  of  Patents, 
Washington,  D.  C. 

Sir: 

In  the  matter  of  the  application  of  Edmund  B.  Kir- 
by,    for   Separating  Tanks,   filed   December    17,    1903, 
Serial  No.  185,475,  last  Office  Action  April  27,  1905. 
In   conformance   with   the   requirement   of   the   Ex- 
aminer, we  have,   in  a  separate  letter,   requested   the 
Patent  Office  Draftsman  to  correct  the  drawings  so  as 
to  indicate  the  structure  of  the  settling  compartment. 
It  is  believed  that  the  correction  of  the  drawings 
places  the  case  in  condition  for  allowance. 
Respectfully  submitted, 

Edmund  B.  Kirby 
By  Thurston  &  Woodward 
His  attorneys 
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Issue  Division.  Serial  No.  185,475 

All  communications  should  be  addressed  to  "The  Com- 
missioner of  Patents,  Washington,  D.  C." 

UNITED  STATES  PATENT  OFFICE, 

DEPARTMENT    OF    THE    INTERIOR, 

Washington,  D.  C,  May  24,  1906. 
Edmund  B.  Kirby^ 

C/o  Thurston  &  Woodward, 
1028  Soc.  for  Savs.  Bldgs., 
Cleveland,  Ohio. 

Sir: 

Your  application  for  a  patent  for  an  improve- 
ment in  Separating  Tanks,  filed  Dec.  17,  1903,  has 
been  examined  and  allowed. 

The  final  fee,  Twenty  Dollars,  must  be  paid,  and 
the  Letters  Patent  bear  date  as  of  a  date  not  later 
than  six  months  from  the  time  of  this  present  notice 
of  allowance. 

If  the  final  fee  is  not  paid  within  that  period  the 
patent  will  be  withheld,  and  your  only  relief  will  be  by 
a  renewal  of  the  application,  with  additional  fees,  un- 
der the  provisions  of  Section  487,  Revised  Statutes. 
The  office  aims  to  deliver  patents  upon  the  day  of  their 
date,  and  on  which  their  term  begins  to  run;  but  to  do 
this  properly  applicants  will  be  expected  to  pay  their 
final  fees  at  least  twenty  days  prior  to  the  conclusion 
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of  the  six  months  allowed  them  by  law.  The  printing, 
photolithographing,  and  engrossing  of  the  several  pat- 
ent parts,  preparatory  to  final  signing  and  sealing,  will 
consume  the  intervening  time,  and  such  work  will  not 
be  done  until  after  payment  of  the  necessary  fees. 

When  you  send  the  final  fee  you  will  also  send,  dis- 
tinctly AND  PLAINLY  WRITTEN,  the  name  of  the  in- 
ventor   and    TITLE    OF     INVENTION     AS     AROVE    GIVEN, 

DATE  OF  ALLOWANCE  (which  is  the  date  of  this  circu- 
lar), DATE  OF  FILING,  and,  if  assigned,  the  names  of 

THE   assignees. 

If  you  desire  to  have  the  patent  issue  to  assignees, 
an  assignment  containing  a  request  to  that  effect,  to- 
gether with  the  FEE  for  recording  the  same,  must  be 
filed  in  this  office  on  or  before  the  date  of  payment  of 
final  fee. 

After  issue  of  the  patent  uncertified  copies  of  the 
drawings  and  specifications  may  be  purchased  at  the 
price  of  five  cents  each.    The  money  should  accom- 
pany the  order.     Postage  stamps  will  not  be  received. 
Very  respectfully, 

F.  I.  Allen 
Commissioner  of  Patents. 

In  remitting  the  final  fee  give  the  serial  number  at 
the  head  of  this  notice. 

Uncertified  checks  will  not  be  accepted. 
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''Certificate  of  Deposit. 

$20— Received  S 
Nov  24  1906 
Chief  Clerk 
U.  S.  Patent  Office 

November  24,    1906 

Commissioner  of  Patents, 
Washington,  D.  C. 

Dear  Sir: — 

In  the  matter  of  the  application  of  Edmund  B.  Kir- 
by  for  an  improvement  in  Separating  Tanks  filed  De- 
cember 17,  1903  Serial  No.  185,475.  allowed  May  24, 
1906  we  hand  you  herewith  as  final  Government  Fee 
$20."'^  in  the  form  of  a  certificate  of  deposit. 
Yours  truly, 

Thurston  and  Woodw^ard 
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Issue  and  Gazette  Division.  Serial  No.  185,475 

All  communications  should  be  addressed  to  "The  Com- 
missioner of  Patents,  Washington,  D.  C." 

DEPARTMENT    OF    THE    INTERIOR, 

UNITED  STATES  PATENT  OFFICE, 

Washington,  D.  C,  Nov.  24,  1906. 

Edmund  B.  Kirby, 

C/o  Thurston  &  Woodward, 
1223-1229  Citizens'  Bldg., 
Cleveland, 
Ohio. 

Sir: 

Your  application  for  a  patent  for  an  improvement 
IN  Separating  Tanks,  filed  Dec.  17,  1903,  has  been 
examined  and  again  allowed. 

The  final  fee,  twenty  dollars,  in  the  above-entitled 
case  was  received  Nov.  24,  1906. 

Very  respectfully, 

F.  I.  Allen, 
Commissioner   of    Patents. 

[Here  follows  printed  copy  of  Patent  838,626.] 
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HEZEKIAH  BBADPORD,  OF  PHILADELPHIA,  PENNSYLVAMA. 
METHOD  OF  SAVING  FLOATING  MATERIALS  IN  ORE-SEPARATION 

SPECIFICATION  forming  part  of  Letters  Patent  No.  345,951.  dated  July  20. 188G. 

Applicnlion  filc(1Jiinp<B,  18F5.    Serial  No.  1RI.31J.    (No  model.) 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Hezekiatt  Bradfokd, 

of  Philadelphia,  in  thcState  of  Pennsylvania, 

Lave  invented  an  Improvement  in  Methods  of 

5  Saving  Floating  Materials  in  Ore-Sepaiation, 

of  which  the  following  is  a  specification. 

Almost  all  metallic  ores — coal  and  othersnb- 
stauces — when  pulverized,  contain  a  greatcror 
less  proportion  of  particles  of  ore  or  metal 

»o  that  will,  even  if  pulverized  in  water,  floaton 
the  surface  of  the  water,  and  the  finer  the 
substances  are  pulverized  the  greater  the  pro- 
portion of  floating  particle?.  These  floating 
particles  appear  to  possess  some  peculiar  quali- 

15  ty  which  repels  the  water  from  their  surfaces,  es- 
pecially when  such  particles  are  exposed,  even 
momentarily,  to  atmospheric  air,  and  .when 
such  exposure  takes  place  the  water  is  re- 
pelled from  a  sufficient  portion  of  their  sur- 

30  faces  to  cause  such  particles  to  float  olf  on  the 
surface  of  the  waste  water  from  the  other  par- 
ticles that  sink  in  the  water.  \' 

In  concentrating  ores  they  should  be  pulver- 
ized fine  enough  to  liberate  the  metallic  par- 

^5  tides  and  the  particles  of  native  metals  from 
theirgaugne.  Thcyare then, orsliould  be, sized 
withscreens.  Thelargersizesare,orshould be, 
concentrated  in  jigs.  The  finer  sizes  are,  or 
should  be,  concentrated  by  concussion-tables 

30  similar  to  the  "Rittinger  table,"  or  by  some 
of  the  various  vanning-machines. 

In  amalgamating  ores  the  quicksilver  will 
not  act  on  the  base  metallic  ores;  neither  will 
it  act  on  the  i)articles  of  native  metal  unless 

35  the  particles  are  brought  in  contact  with  the 
quicksilver,  and  consequently  all  the  parti- 
cles that  Iloat  off  over  the  araalgamatingpau. 
are  lost. 
In  the  concentration  of  coal  from  slate  as 

40  heretofore  pi'acticed  a  considerable  propor- 
tion of  coal,  iron  pyrites,  and  some  slate  will 
float  off  and  be  lost,  and  there  are  many  other 
substances  which  while  being  concentrated 
or  Svashed  in  water  have  heretofore  floated 

45  off  and  been  lost. 

In  the  drawings,  Figure  1  is  a  section  rep- 
resenting my  improvement  as  applied  to  the 
separator  known  as  the  "Eittinger  table." 
Fig.  2  represents  the  improvement.as  applied 

SO  to  ai>  ore-separator  of  the  class  known  as  the 


"Fruo  vanner.".  Fig.  3  represents  the  im' 
provement  as  adapted  to  a  trough  or  similar 
delivery  device  tlirough  which  the  tailings 
pass,  and  Fig.  4  represents  the  improvement 
as  adapted  to  the  tailings  from  ft  jig.  i 

My  present  invention  consists  in  a  method' 
of  saving  floating  materials  in  ore- separa- 
tion by  passing  such  floating  material^  along 
upon  the  surface  of  the  water-,  with  but  little 
agitation  of  the  water,  thuspreventing  such: 
materials  from  subsiding,  and  then  causingj 
the  water  and  floating  materials  to  pluJige! 
or  fall  into  a  water  -  receptacle,  and  retain- 
ing said  floating  materials  in  said  receptacle 
until  tbey  lose  their  floating  power  and  sink.- 
To  aecompliah  tiiis  I  attach  to  the  end  of  the 
table  b  n  metal  plate,  b',  on  a  level  with  the 
table  and  of  the  enme  descent,  and  fit  it  so 
evenly  as  to  cause  no  j^ipple  in  the  water  as  it 
passes  from  the  table  to  the  plate.  This  plate 
is  wide  enough  to  catch  all  the  tailings,  the 
wastewater,  and  the  floating  material  as  the,3e 
substances  leave  the  lower  end  of  the  table, 
and  catch  noiic  of  the  concentrations,  and  a^ 
the  line  where  the  concentrations  and  tailings 
meet  on  the  table  changes  back  and  forth  this 
plate  must  be  so  attached  to  the  end.  of  the  table 
tliat  it  can  be  moved  back  and  forth  as  this 
line  changes  on  the  table.  This  plate  b'  must 
be  attaclied  also  as  nearly  parallel  as  possible 
witli  the  line  of  motion  of  the  table. 

Under  the  plate  b',  and  as  close  to  it  as  pos- 
sible, I  provide  a  stationary  metal  plate,  a, 
which  receives* the  water,  the  tailings,  and  the 
floating  material  without  ripple,  and  conveys 
the  same  to  the  top  of  the  water  in  tank  D. 
This  plate  a  is  preferably  a  little  more  in- 
clined than  the  plate  b',  as  it  has  no  motion.- 
Both  plates  should  have  just  descent  enough 
to  deliver  the  substances  upon  the  top  of  the 
water  in  tank  D  with  as  little  force  as  possible, 
and  the  plate  a  should  touch  the  top  of  the 
water,  so  that  the  substances  will  not  plunge 
under  the  water  of  the  tank  D  or  make  any 
unnecessary  ripple;  nor  should  said  plate  a  dip 
under  the  water,  as  that  would  cause  an  eddy 
in  the  current  on  the  top  of  the  water  by  the 
discharge  of  the  substances  from  plates  &'  and 
a,  and  this  eddy,  by  detaining  the-  floating 
particles,  would* cause  som6  of  them  to  sink 
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amdng  the  tailings.  As  soon  as  these  sub- 
stances strike  the  water  of  the  tank  D,  the 
tailings  will  immediately  sink  to  the  bottom 
of  the  tank,  while  the  floating  particles  will 
pass,  with  a  part  of  the  waste  water,  over  the 
overflow  I  of  tank  D  into  a  receptacle,  L,  ia 
tank  M,  with  a  fall  su^fi&cienb  to  plunge  the 
floating  particles  under  water.  This  recep- 
tacle L  should  be  small  enough  so  that  the  who.'e 
surface  of  the  water  th.erein  will  be  constantly 
acted  upon  by  the  plunging  water,  in  or^erto 
thoroughly  wet  the  floating  particles,  some  of 
which  will  rise  many  times  to  the  top  of  the 
water  before  they  get  wet  enough  to  sink;  and 
to  insure  the  fall  of  the  water,  so  as  to  cover 
the  whoje  surface  of  the  receptacle  L,  a  perfo- 
rated plate,  d',  may  be  used,  asshown  in  Fig.  2, 
with  holes  enough  and  large  enough  to  shovv^er 
^^e  water  over  the  whole  of  this  receptacle  L. 
In  this  receptacle  L,  I  provide  a  series  of 
shelves,  I,  to  break  the  force  of 'ilio  plunging 
water,  so  that  when  it  passes  dovrn  below  the 
lower  shelf  with  the  niet.illic  particles  it  will 
produce  no  agitatiou  in  the  main  body  of  the 
water  in  the  tank  M,  and  the  particles  that 


ii|lri    floated  are  so  thoroughly  wet  as  to  sink  below 


the  bottom  shelf,  and  to  continue  tosink  until 
they  reach  the  bottom  of  tank  M,  ,and  they 
will  not  float  again  without  exposure  to  at- 
mospheric air.  The  water  will  pass  off  at  the 
overflow  N  of  tank  M  free  from  floating  ma- 
terial. Wheic  there  \^  not  fall  enough  from 
the  end  of  table  &' or  the  end  of  vaniiers  P 
andS^  or  where  plates  like  h'  could  not  be  at- 
tached for  conveying  the  tailings,  the  w;\.ste 
water,  and  the  floating  materials  directly  to 
the  tank  D  without  ripple,  the  substances 
must  be  conducted  to  trough  E,  from  which 
these  substances  must  be  raised  by  an  eleva- 
tor, R',  h'o^  enough  to  b6  deposited  in  the 
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Hi]i|]Btron'gh  or  jucline  b\  which  will  deliver  them 
rthiil  upon  the  belt  E,  a  portion  of  which  is  im 
jjjBili  iDiersed  in  water  in  tank  D,  and  the  upward 
3iii  luotion  of  this  belt  will  elevate  these  tailings 
jng  and  floating  materials  outof  the  water,  so  that 
atmospheric  air  will  come  in  contact  with  the 
tailings.  When  the  belt  delivers  these  sub 
Stances  again  to-  the  water,  the  tailings  will 
immediately  sink  in  the  water  to  the  bottom 
of  the  tank  D,  while  the  particles  that  repel 
f';,fjil|Pthe  water  will  float  and  pass  off  over  the  over 
flow  I  into  a  receptacle,  L,  of  tank  M,  similar 
to  that  ohowu  in  Fig.  1,  where  all  the  floating 
particles  will  become'wet  enough  to  sink,  and 
the  waste  water  will  pass  away  at  the  over- 
flow N.  All  the  particles  that  float  on  the  top 
of  the  water,  as  the  substances  are  deposited 
iu  the  water  on  the  belt  E,  will  float  out  at  the 
overflow  r  into  a  tank  similar  to  M,  where 
these  particles  will  sink  and  the  waste  water 
pass  oil  free  from  floating  material.  The  belt 
jHiay  be  made  of  rubber,  like  a  Frue-vanner 
'belt,  with  ridges  on  both  edges  to  prevent  the 
ubstauccs  from  running  over  the  sides  of  the 
belt,  or  it  may  be  made  of  any  other  suit- 
lable  material,  but  should  have  ri dees  at  the 


edges  of  the  belt.    The  belt  should  fit  the 
tauk  closely,  so  that  the  floating  particle" 
froin  the  lower  end  of  the  belt;  will  pass  oft 
at  the  overflow,!'.     All  the  tanks  should  70 
be  discharged  at  the   bottom  continuously 
through  stopcocks  or  other  equivalent  meant^. 
Where  the  waste-water  way  has  but  little  de 
Bcent,  r provide  a  trough,  6*,  Fig.  3,  at  an  in- 
ciine  just  enough  to  carry  off  these  substances  7  5 
a  siifBcient  distance  to  p;tocure,''!f  jjpssible,  a 
depth  for -the  dam  V  of  at  Icast-fcwelvc  inches. 
The  floating  pfarticles  ^11  pass  with  a  small 
portion  of  the  waste  water  to  the  dam  I,  and 
the  tailings  will  pass  away  at  the  bottom  of  the  go 
dam  with  part  of  the  waste  water,  which  will 
carry  oft' all  the  tailings. 

The  dam  I,  vessel  M,  and  the  parts  for  sav 
ingthe  floating  material  are  simUai-  to  tliose 
6hown  ia  Fig.  1.  85 

Where  the  ore  is  too  coarse  in.  i^isse  to  be 
concentrated  on  tables,  it  is  generally.cdncen- 
trated  in  jigs,  (see  J,  Fig.  4.)    Any  particles 
that  float  on  the  wateriyjll  pass  outof  tlie  jig 
J  with  the  tafliugs  at  the  pverflow  I.    The  gc 
tailings  will  sink  in  the  water  ia  the  taukl> 
as  soon  as  they  pass  this  overflov/,  and  will 
be  discharged  at  the  bottom  of  the  (auk  by  the 
pipe  and  cock  K,  and  the  floating  material 
will  pass,  with  a  portion  of  the  wasto  water,  95 
intoa  receptacle,  P,  which  is  contracted  at  the. 
bottom  to  a  size  just  sufficient  to  form  a  pocket, 
P,  that  will  hold  an  upright  pipe,  P,  in  the 
center  of  this  receptacle,  which  pipe  ought  to 
be  of , sufficient  size  to  ca^ry  off  a  part  of  Ihe  loa 
waste  wafer  and  all  of  the  floating  material 
from  the  jig.    The  bottonj  of  the  pocket  is  ex- 
tended through  the  side  Of  the  jig,  and  has  a 
stop- cock  at  the  end,  where  the  waste  water 
and  the  floating  material  should  be  continu-  105 
ously  discharged  into  a  receptacle,  L,  in  the 
tank  M.      The  conical  receptacle  P  shoald 
have  a  flat  side  toward  the  oyerflow,  extend- 
ing the  whole  length  of  the  overflow  of  the 
jig,  and  should  be  plj;iced  just  far   enough,   no 
but  no  farther,  from  the  overflow  I  to  allow  all 
the  tailings  to  settle  befoie  the  waste  water 
and  floating  material  reach  the  receptacle  P. 
The  reason  for  this  is,  that  some  of  the  floating 
particleshaveoulyalittlefloatingcapacity,and  115 
many  will  sink  before  they  float  far.    When 
they  once  float  over  the  receptacle  P  with 
part  of  the  waste  water,  the  current  caused  by 
the  suction  of  the  dischargo-pipe  P  in  the  cen 
ter  of  the  receptacle  P  will  draw  the  floating  120 
particles,  and  the  waste  water  and  the  floating 
material  are  discharged  into  the  receptacle 
Lin  the  tank  M,  where  the  floating  material 
will  be  saved,  as  before  described.     Any  par- 
ticles that  sink  in  the  receptacle  P  before  they,  125 
reach  the  pipe  P  can  be  discharged  from  the 
receptacle  by  raising  the  pipe  1'  from  the 
pocket. 

All  the  tanks  are  discharged  at  the  bottom 
through  Etop-cocks,  which  should  be  so  rega-  130 
iated  as  to  discharge  just  water  enough  to 
carry  out  their  respective  deposits. 
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If  it  Bliould  be  desirable  to  again  expose  the 
tailings  from  tank  D  and  troagh  B*  to  the  ac- 
tion of 'atmospheric  air,  they  can  be  conduct- 
e9  in  any  convenient  way  to  a  trough,  like 

5  R,  elevated  by  an  elevator,  like  R',  and  deliv- 
ered onto  a  belt,  like  E,  in  tank  D,  where 
^nch  particles  as  would  float  could  be  saved. 

The  shelves  in  receptacle  L,  instead  of  be- 
ing horizontal,  may  be  placed  at  an  anf!;lesuf- 

lo  ficienfc  to  dischafgo  the  particles  of  floating 
material  as  fast  as  such  particles  settle  on  such 
slanting  shelves — say  at  an  angle  of  seventy- 
five  degrees — which  will  prevent  agitation  in 
the  water  in  tlio  main  body  of  the  tank  nearly 

1 5  or  qnite  as  vi  ell  as  the  horizontal  shelves,  tak- 
ing care  to  have  ample  room  for  the  ^ater  to 
pass  away  between  the  shelves.  . 

In  depositing  the  water,  tailings,  and  float- 
ing material  on  the  belt  E,  a  small  portion  of 

2o  fine  tailings  may,  in  the  agitation  caused  by 

such  deposit,  pass  offinto  tank  D  at  the  lower 

end  of  belt.     Any  such  tailings  will  sink  in 

the  tank  and  pass  off  at  stopcock  K. 

This  improvement  is  available  with  ores  or 

25  tailings  that  are  either  in  a  wet  or  dry  con- 
dition. When  such  materials  are  in  a  dry 
condition,  they  are  to  be  scattered  upon  the 
water  by  sifting  or  otherwise  near  the  surface, 
so  as  to  fall  upon  the  water  with  but  little 

30  concnssion.    A  part  of  the  metallic  portions 
will  float,  and  most  of  the  earthy  portions  will 
absorb  moistnr<j  and  sink.     I  therefore  do  not 
limit  myself  to  any  particular  manner  of  sup 
plying  the  material  to  be  operated  upon,  or 

■^5  of  causing  the  particles  that  are  to  be  "sep- 
arated to  float. 


I  do  not  claim  a  separating  device  in  which 
the  water  and  tailings  from  a  stamp  or  other 
red ncing- machine  pass  through  a  pipe  to  a  ves- 
sel in  which  the  particlesof  oreare  to  be  gath- 
ered as  they  float,  because  in  so  doing  the  ma- 
terials that  may  have  floated  are  carried  down 
under  water  and  considerable  sinks.  By  tiiy 
improvement  any  particles  that  come  to  tl)c 
surface  are  kept  up,  so  that  they  may  not  sink 
until  they  reach  the  place  where  they  are  saved. 

I  do  nut  heroin  lay  claim  to  the  means  em 
ployed  for  the  conduct  of  the  methotl,  but  re- 
serve the  right  to  apply  for  a  separate  patent 
thereon. 

I  claim  as  my  invention — 

The  method  herein  specified  of  saving  float- 
ing materials  in  ore-separation,  consisting  in 
passing  the  water  and  floating  materials  alon|f 
in  an  open  unobstructed  sheet  from  the  table 
or  separaUiigmachine  withbutlittle  agitation 
of  the  water,  thus  preventing  such^material" 
from  beieg  carried  beneath  the  surface  and 
Subsiding,  then  causing  the  water  and  floating 
materials  to  plunge  or  fall  into  a  water- recepta- 
cle^ and  then  retaining  said  floating  materials 
in  said  receptacle  until  they  lose  their  floating 
power  and  sink,  substantially  as  specified. 

Signed  by  me  this  20th  dav  of  June,  A.  D. 
1885. 

HEZEKl AH  BRADFORD. 

Witnesses; 

Gf.O.  T.  riNCKNEY, 
WAtLiLCE  L.  SERRELL. 
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To  all  whom  it  wAiy  concern^ 

Be  it  kuown  that  I,  Carrie  J.  Everson,  of 
Chicago,  in  tlie  connty  of  Cook  and  State  of 
Illinois,  have  invented  a  certain  new  and  uso- 
fiil  Improvemont  ioProcesseaof  Coiicontrating 
Ores;  and  I  do  hereby  declare  that  the  follow- 
ing ia  a  full,  clear,  and  exj^ct  description 
thereof. 

The  discovery  which  forms  the  basis  of  my 
invention  io  that  metals  and  metallic  eub- 
etances  in  a  comminated  state  will  unite  with 
compounds  of  fats  or  oils  and  acids,  and  that 
such  compounds  will  not  unite  with  commi- 
nuted quartz  or  other  roeky  gaugue.  The  es- 
sential feature  of  the  method  which  constitutes 
my  invention,  therefore,  consists  in  comming- 
ling with  pulverized  ore  a  fat  or  an  oil,  cither 
animal,  minei-al,  or  vegetable,  or  a  fatty  cou- 
stitueut  or  acid  of  an  animal  or  vegetable  fat 
or  oil,  or  any  constituent  of  a  mineral  oil,  to- 
gether with  an  acid,  either  mineral  or  vege- 
table, or  a  soluble  neutnd  or  acid  salt,  for  the 
purpose  of  effecting  a  uoioo  of  the  free  metal 
or  metaliic portion  of  theorc  with  such  admixed 
material,  whereby  the  same  may  be  retained 
in  the  subsequent  separation  of  the  quartz  or 
other  rock  therefrom  by  washing  or  other  suit- 
able meaus. 

The  invention  is  more  specialFy  applicable 
to  the  treatment  of  ores  iu  which  the  metal 
or  metallic  portion  is  mixed  with  quartz  or 
other  rock  as  distinguished  from  the  mixture 
of  mioteral  with  clay,  though  it  is  applicable 
to  ores  containing  alumina,  together  with 
qnartz  or  other  rock,  to  the  extent  of  per- 
mitting the  removal  of  the  silica  or  sand. 

The  operation  of  concentratioa  as  a  whole, 
or  in  its  practical  form  as  applied  to  the  oep- 
aratioQ  oi  rocky  mineral  ores,  involves  the  re- 
duction or  the  quartz  or  other  ^ock  coutaiuiog 
the  mineral  to  a  powder,  tho  addition  thereto 
of  the  fat  or  oii  and  acid  or  ealt,  and  the  sub- 
sequent removal  of  the  gangae. 

If  my  invention  is  inaj>plicable  to  aay  par- 
ticular rocky  ores  or  claas  or  classes  of  rocky 
ores,  or  to  the  conceotration  of  any  particular 
metal,  such  limitations  are  not  now  known  to 
me.  Its  comtiiei:cial  valae,  however,  will  prob- 
ably be  restricted  to  its  use  in  connoctaoa  wi&Sl 
ores  beanugtli©  precioaa  metaSs,  anoh  as  gold, 
dilvei:,  aou  copper. 

AmoQjE  the  ores  upon  "wbioh  I  bavd  oineiM^ 
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snccessfally  by  moana  of  my  inventloo  aro  iha 
following:  Ores contaiQingnaHve gold  «wid sil- 
ver, kerargyrile,  argentito,  argentsferocs  ga- 
lena, and  a  variety  of  double  and  otfjes'wka 
compound  sulphides  of  silver,  with  copper, 
antimony,  arseuic,  and  oUier  bass-jnetJM  aal- 
phidea.  I  have  also  operated  soccesafally  up- 
on pyritic  ores,  white,  yellow,  green,  and  Ja- 
termediat-e  shades,  having  variable  conet,?ti«- 
ents  of  iron,  copper,  arsenic,  and  aalpbar,  end 
mostly  auriferous,  and  having  vanablapiojKfr- 
ttonaofsuch  constituents.  I  have  also  bponvted 
eucoasafully  upon  ores  containing  telldridcacf  65 
gold,  silver,  and  lead,  and  others  coutaiaing 
the  ozidea  and  carbonates  of  copper  sad  fh© 
carbonate  of  lead.  All  the  nsetals  or  saefedllo 
mineral  portions  of  these  ore.<3  ar©  acted  upon 
by  thp  admixture  described,  in  such  jnamswsss 
to  permit  the  rocky  ganguo  to  h&  removed  hy 
a  washing  process,  afler  ^hicU  th©  sspors.l 
metals  may  be  separated  by  thecsual  saaacs. 
In  putting  my  inveutlon  arato  practico  aay 
fat  Of  oil,  and  anv  acid,  either  miiaersl  o?  veg- 
etable, or  any  soluble  neutral  or  acid  ealt,  or 
any  compound  of  fata  and  oils  with  appropri- 
ate acids,  may  probably  Ipq  euccessfally  em- 
ployed, at  least  such  ia  tho  coao  with  all  of 
these  agents  with  wiiich  I  liave  so  fer  erperi-  80 
raented.  I  have  used  petroleum  and  omj  of 
ita  several  constituents — namely,  fiaraiTme'- 
oil^— also  tallow,  (melted,)  lard,  lard  •oil, 
red-oJi,  (impure  oleic  acid,)  ootton-seeal  ©il, 
castor-oil,  sperm -oil,  and  iiuseed-osi,  and  3$ 
some  couibinationis  of  t).ie3C  with  each  other. 
The  acids  which  I  liave  employed  are  sul- 
phuric, hydrochloric,  nitric,  phospboiic, 
acetic,  osalic,  tannic,  and  gallic  I  have  also 
used  the  followisig  salts,  to  wife:  thosalpbatca  90 
and  chlorides  of  sodium,  zinc,  and  copper,  and 
the  double  sulphate  0/  potA.s[i  and  sdamitia. 
The  selection  of  the  appropriate  ageoSs  ^\\\, 
however,  foe  largely  determined  ia  tlis  practi- 
cal working  of  my  invention  by  the  conaidcra- 
tioa  of  economy,  which  will  obviously  ^xclade 
the  greater  na^ber  of  thojje  above  enumsEfetod. 
A  reasonably  tlieap  and  pi-acticable  «S8of  my 
invention  will  be  a3.foIlowB,tli©qaaQtifey  naiSied 
being  eeitobJe  for  laboratory  nso  ©sd-fc&Q 
clism«tQr  of  the  ore  ececified  being  suls^ffl- 
tiaily  that  of  an  ore  opon  wSiich  I  liarG  sa^ 
oesflfQlly  oparatetl  by  fcho  prepaistsoa  sa4  la 
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Tdke  au  ore  assaying  tvsi^lve  ounces  per  ton 
in  ssJver  and  contaioiog  forty  eight  per  cent, 
silica,  G.3  per  ccut.  zinc,  1.5  per  cent,  cop- 
per, (iftecu  per  cent,  iron  and  aluruiniuin,  G.5 
per  c6nt.  lead,  14.18  per  cent,  sulphur,  7.10 
per  ces^t.  erscuic.  Ot  this  ore  take  four  (4) 
oaoces  by  v/eight  in  pulverulent  form,  pre; 
pare  a  mixture cx)ntainiog  sulphuric  acid,  cot- 
ton seed  oil,  and  water,  in  all  about  twelve 
field  dmniB,  of  whic'n  ten  drams  are  of  waCer 
and  abont  two  drams  arc  acid  and  oil  in  the 
proportions  of  fifteen  parts  of  the  oil  and  two 
parts  of  the  acid  by  measure.  In  making  this 
Jiiiid  mixture  the  acid  and  oil  are  fii-st  mixed 
with  each  other,  the  a.cid  being  added  to  the 
oil  very  gradually,  so  that  thctemperature  will 
not  IS &e  above  120"  Fahrenheit.  Thestirring 
in  of  the  acid  should  be  thorough,  as  it  tends 
at  first  to  gravitate  to  the  bottom.  After  a 
few  hours,  in  avSummer  temperature,  the  mix- 
ture will  b®  ready  for  use,  and,  preferably,  in 
such  a  temperature  should  not  be  prepared 
long  before  using,  though  if  it  should  have 
stood  long  enough  to  solidify  it  should  bo 

:z5  gently  heated  before  adding  the  water  thereto. 
In  wint-erorin  air  tight vesselsitruaybo kept 
for  a  number  of  weeks  or  even  lojiger,  and 
then  rendered  fit  for  mixing  with  water  by 
heating  gently  whin  required  for  use.    Tiie 

30  water  may  be  advantageously  added  in  install- 
nicnts  cf  about  three  equal  parts,  and  the  mix- 
turestirredaftereachaddition  of  water  until  it 
stiffens.  After  stirring  in  the  entire  quantity 
of  water  the  compound  is  added  to  the  ore,  the 

35  proportions  of  ore  and  conij)ound  being  chosen 
with  a  view  to  producing  a  stiffmassafier  the 
uiaterials  have  been  incorporated,  such  pro- 
portions being  therefore  variable  in  different 
cases  with  this  end  in  viev/.     The  stirring  or 

40  incorporation  of  the  ore  with  the  liquid  should 
of  coursobe  thorough  fpr  the  purpose  of  bring- 
ing {he  mineral  into  contact  with  the  oi!  and 
acid  as  fx>mpletcly  as  possible,  and  after  such 
incorpoi-atiou  the  mass  i^theu  in  condition  for 

45  the  waebing  out  of  the  quartz  by  the  action  of 
water -which  will  be  applied  to  the  mass  in 
sufficieDt  quantities  for  this  purpose.  The 
washing  should  pron)ptly  follow  the  mixing, 
and  in  tbia  o^peration  the  niass  be  opened  out 

50  or  brpken  tip  and  thoroughly  stirred  in  the 
water,  "in  order  that  the  sand  or  quartz  may  be 
freed  and  carried  away.  In  treating  so  small 
a  bulk  as  above  specified  the  mass  may  be 
squeezed  repeatedly  in  the  hand  in  a  basm  of 

55  water,  th4  substanccso  manipulated  being  ex- 
pressed between  the  fingers  each  time  it  is 
squcczcMl,  Qu<^  thus  made  to  expose  new  sur- 
faces to  the  water  from  which  the  sand  will  be 
dctaclicti,  so  as  to  fall  to  the  bottom  of  the 

■>o  basin.  'In  practice  upon  largc'niasse^ any  ves-' 
sel  liavirtg  an  outlet  or  outlets  at  its  bottom  for 
the  escape  of  the  water  and  sand  will  be  suit- 
able for  tbi.s  operation  of  v/ashing,  and  me- 
chanical means  will  of  course  tfe  Cnjployed  to 

65  brfaak  qp  the  mass.  The  concentrated  min- 
eral will  acxcutntilate  in  a,  pasty>  mass  or  lump 
or  Jumps  and  will xsontaiB  the  metallic  portion 


of  the  ore,  together  with  the  hydrated  oil  and 
acid,  which  latter  may  be  removed  by  heat- 
ing and  afterward  roasting,  or  by  other  suita- 
ble means.  The  use  of  petroleum  or  of  a  con- 
stituent thereof,  either  by  itself  or  in  combi- 
nation with  tallow,  (heated,)  cottonseed  oil, 
or  other  fat  or  oil,  will  be  even  less  expensive. 

When  petroleum  or  a  constituent  thereof  is 
used  the  oil  should  desirably  be  first  mixed 
with  the  ore,  then  water  added  containing  a 
suitable  amount  of  free  acid  or  a  soluble  neu- 
tral or  acid  salt,  the  quantity  of  \sater  being 
ample  for  the  washing-out  oporalmn,  which  is 
to  follow,  aud  the  quantity  of  acid  sufficient 
to  cut  the  sund  away  from  the  otherwise  co 
hering  mass.*  Inthe  case  of  petroleum  or  its 
constituent,  parafiine-oil,  one  or  two  fluid 
drams  of  acid  to  one  g'allon  of  water  is  suf- 
ficient forthis  purpose.  The  petroleum  w  Inch 
I  have  used  was  30"  Ban  me,  and  I  have  found 
three  fluid  drams  of  oil  abundant  for  prop- 
erly moistening  two  ounces  of  heavy  ore,  or 
in  the  ratio  of  about  a  band  of  oil  to  the  ton 
of  ore,  the  amount  being,  of  course,  variable 
with  the  relative  btilkiness  of  the  ore. 

In  the  u.sc  of  petroleum,  or  of  a  liquid  con- 
Btitueot  thereof,  like  i)ai;ifrinc  oil,  the  condi- 
tlOH  of  the  concentrated  mass  is  more  liquid 
than  v/hen  a  vegetable  or  an  animal  oil  or  a 
fatty  constituent  thereof  is  u^al,  and  a  sonie- 
v/hat  different  means  or  method  should  be  em- 
ployed for  removing  the  sand.  In  j>rn(ticc, 
the  concentrate,  after  thorough  agitation  of  thfc 
TViSSS  and  detachment  of  the  sand,  will  in  this 
case  be  preferably  removed  by  means  of  a 
constant  overliow  of  water  from  a  washing- 
out  vessel,  by  which  overfiow  the  concentrate 
will  be  floated  oil".  Devices  and  methods  now 
well  known  in  wet  sep:tration  of  ores  will  h'&; 
suited  to  this  part  of  tin;  operation,  boaiing 
in  mind  that  the  sand  and  mineral  are  merely 
transposed  or  their  ielati\ c  positions  arc  re- 
versed, because  the  sand  is  heavier  than  the 
mixture  of  mineral,  oil,  aud  acid.  A  proper 
selection  of  devices  for  this  jiurpose  will  be 
apparent  to  those  skilled  in  the  wet  separation 
of  ores.  After  removing  the  quartz  or  rock  by 
v.ashing  or  any  suitable  means  the  mineral 
may  be  roasted,  in  which  operation  the  water, 
if  present,  will  be  di>q)ellc(l,  the  oil  will  burr) 
out,  and  the  acid  will  be  decomposed  aiid  elimi- 
nated, in  the  case  of  sulphuric-acid,  which 
v.'ill  commonly  be  used,  by  conversion  into- 
sulphurous-acid  gas,  which  passes otf.  In  case 
fixed  oils  are  used  the  mass  may  be  allowed  to 
stand  until  the  water  has  run  oif.  To  hasttun 
the  operation  of  removing  the  water  the  mass 
may  be  heated,  say,  to  about  'Jl2°  Fahrenheit 
or  less,  whereupon  the  water  will  generally  be 
promptly  freed  and  may  be  jjoured  off  or  it 
may  be  evaporated.  The  operation  of  stnelt- 
ing  is  facilitated  by  the  i>resence  of  the  fat 
acting  simply  as  a  fuel. 

The  disposition  made  of  the  mi  ncral,  or  metal 
after  coQcentration,  whether  by  roasting  and 
subsequent  smelting  or  by  smelting  without 
previous  rpastiug,  or  otherwise,  belongs  to  the 
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after  treatmeut  and  is  not  material  to  my  pres- 
ent invention. 
The  proportions  in  wliich  the  acids  or  salts 

^are  added  to  tlie  oils  or  fats  may  vary  accord- 

J  ing  to  the  kind  of  acid  or  oil  employed,  and 
also  according  to  the  kind  of  ore  to  be  treat- 
ed; and  the  manipulation  of  the  substances 
employed  may  be  varied  from  that  above  set 
forth  in  either  formula  given.  These  matters 
may  be  determined  in  individual  cases  by  the 
operator;  and  I  do  not,  therefore,  restrict  my- 
self to  any  particular  jjroportions  of  the  sub- 
stances employed,  though  I  have  above  indi- 
cated proportions  of  certain  acids  and  oils  by 
one  of  the  other  of  v,-hich  practical  results  may 
be  obtained  upon  almost  all  varieties  of  ores. 
It  is  also  not  essential  to  my  invention  that 
the  acid  or  salt  employed  v/ith  a  vegetable 
oil  be  added  to  the  oil  before  the  incorpora- 

)  tion  of  the  oil  with  Ih©  ore,  as  it  is  entirely 
practicable,  at  least  iis  most,  and  possibly  in 
all,  cases,  to  first  mix  such  oil  with  the  ore  and 
thereafter  add  the  acid,  fts  set  forth  in  the 
use  of  petroleum. 

I  am  av/are  that  it  has  been  proposcd-in  a 
patent  to  Tunbridge,  No.  228,004,  dated  Hay 

I  25,  1830,  to  recover  (inely  comminuted  metal 
lield  in  suspension  in  water  by  the  use  of  soap 
or  a  sapouaceons  compound  formed  by  a  par- 
tial or  imperfect  blending  of  an  alkali  or  an 
alkaline  salt  with  a  fat  or  an  oil.  The  action 
of  the  soap  or  saponaceous  compound  when' 
diffused  through  hard  water  containing  the 
metal  in  suspension  is  to  form  with  the  lime 
salt  in  the  water  a  coagulum  in  which  the 
particles  of  metal  are  enveloped  and  by  which 
they  are  held  during  a  subsequent  removal  of 
the  water.  When  the  water  is  soft  a  lime 
Salt  must  he  added  to  form  the  coagulutn.  J 
disclaim  the  use  of  any  substance  in  connec- 
tion with  the  fats  and  oils  capable  of  saponi- 
fying them.  I  also  disclaim  the  method  set 
forth  in  said  Tunbridge  patent  as  being  cn- 
tirelv  dissimilar  to  that  herein  claimed.    Said 


fnheil 
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Tunbridge  method  is  stated  h.  said  paieot  to  45 

consist  "in  first  depriving  the  water  of  aa  much 
earthy  non-metallic  matter  as  possible,"  this 
being  elfected  by  any  of  the  ordinary  methods 
in  use  for  that  purpose,  such  as  letting  it;  stand 
until  the  earthy  matter  precipitates.  My  in-  50 
veution,  on  the  other  hand,  has  reference  sole- 
ly to  the  separation  of  metal  or  metallic  min- 
eral from  earthy  non-metallic  matter,  (rocfey 
gangue,)  and  not  to  its  subsequent  separsition 
from  water.  In  the  practice  of  my  method,  55 
moreover,  the  metal  or  mineral  and  non-me- 
tallic matter  (rocky  gangae)  are  togeth&v  and 
in  the  first  insta'nce  mixed  \tith  thefaior  oil, 
and  the  non-metallic  matter  is  afterward  sep- 
arated from  the  metal  or  mineral  by  the  pecu-  60 
liar  action  of  the  acid  or  soluble  nentral  or 
acid  salt  operating  in  the  presence  of  irsfcter  to 
detach  the  gangne  from  the  mass. 

With  the  understanding  that  I  am  i^ot  re- 
stricted in  the  matters  mentioned,  I  elaim,  65 
broadly — 

1.  In  the  separation  of  pulvernlentorsB  con- 
taining rocky  gangue,  the  nsethod  of  fcreat- 
ment  herein  described,  which  consists  is  mix- 
ing with  such  pulverulent  ore  a  fat  or  ©n  oil  70 
or  ^  constituent  thereof,  an  acid  or  oolable 
neutral  or  acid  salt,  and  water,  finally  break-  (^ 
ing  up  tlie  mass  to  allow  the  sand  tos£|5arat« 
therefrom. 

2.  The  method,  substantially  as  described,  75 
of  separating  metals  oi*  metallic  minerulflfrora 
rocky  gangucs,  which  consists  in  nji.Tingafat 

or  au  oil  or  a  constituent  thereof  with  pulver- 
ized oie  and  wasSing  out  the  gangno  with 
water  containing  an  acid  or  a  soluble  aenfcral  80 
or  acid  gait. 

In  testimony  that  I  claim  the  foregosKg  as 
my  invention  I  aflix  my  signature  in  preeence 
of  two  witnesses. 

CARRIE  J.  EVERSOJT. 

Witnesses: 

M.  E.  Dayton,. 

G.  F.  La  NAG  KEN. 


^inm^ 


AW^J^oiel.) 


K  373,113 


H.  J.  WAGNER. 

CHURN. 

Patented  Nov.  15.  1887. 


Svn'-evi.toix 


2061 


United  States  Patent  Office. 


HENRY  J.  WAGNEE,  OF  DAYTON.  MISSOURI. 
CHURN. 


SPECIFICATION  forming  part  of  Letters  Patent  No,  373.113.  dated  November  15,  ISOff, 

_,  Application  filed  Jtino  44,  lee?.    Serial  No. -242,412.    (No  moJfcl.l 


To  all  ivhofii  it  may  concern: 

lie  it  knowu  that  I,  Henry  J.  Wagner,  a 
ciiizou  of  the  United  Stales,  residing  at  Day- 
ton, io  t!io  county  of  Cass  and  State  of  Mis- 
5  souii,  have  invented  a  new  and  usefnl  Iia- 
proveiiient  in  Chnros,  of  which  the  following 
IS  a  spccilication. 

iMy  invention  relates  to  churns;  and  it  con- 
sists in  the  construction  and  arrangement  of 
parts  of  the  same,  which  wil!  be  more  fully 
set  forth  hereinafter,  and  pointed  out  in  the 
cl;iini. 

My  prc.s(mt  invention  relates  to  an  improve- 
ment on  Patent  No,  347,978,  granted  to  me 
Au{,'ust  24,  188G. 

The  object  of  my  present  invention  is  to 
vary  the  construction  of  the  mechanism  shown 
and  described  in  ui}' patent  above  mentioned, 
so  as  to  advantageously  provide  a  churn  more 
positive  in  its  results,  cleanly  in  its  operation, 
simple  and  effective  in  its  constrnction,  and 
comparatively  inexpensive  in  its  manufacture. 

The  essential  feature  of  my  present  inven- 
tion is  the  use  of  suspended  dashers  devoid 
of  bearing-surface  at  their  lower  portions  and 
operated  to  revolve  in  reverse  directions  upon 
vertically-inclined  shafts. 

In  the  accomixmying drawings, wherein  like 
letters  of  reference  indicate  similar  parts  in 
the  several  views,  Figure  1  is  a  vertical  sec- 
tion of  my  improved  churn.  Fig.  2  is  a  top 
plan  view  of  my  improved  churn.  Fig.  3  is  a 
sectional  elevation  of  a  portion  of  one  of  the 
dasher-shafts  and  its  gearing.  Fig.  4  is  a  top 
plan  view  of  the  top  bearing-plate. 

A  indicates  the  churn-vessel,  of  suitable  size 
and  shape,  which  is  provided  with  a  detach- 
able cover,  B,  situated  on  the  npper  portion 
of  the  churn-vessel  and  having  a  transversely- 
arranged  metallicplate,  D,  slotted  at  its  ends 
to  receive  the  upwardly-projecting  si)ring- 
platea  H',  secured  to  the  vessel  A  and  engaged 
by  the  locking-bolts  H  on  the  ends  of  the  said 
plate  D.  The  construction  as  thus  described 
is  common  to  my  patented  device  aforesaid, 
and  I  will  now  proceed  to  describe  ray  im- 
provement upon  said  device. 

Secured  to  the  cover  B  is  a  U-shaped 
bracket,  C,  closed  at  its  upper  side,  and  at  ita 
fcuda  being  firmly  secured  to  said  cover  in  any  | 


suitable  manner.  A  bo.ss,  c,  is  formed  m  ooe 
side  of  the  bracket  C,  and  provides  a  bearing 
for  a  shaft,  E,  arranged  h'orizontally  the»re«D, 
and  having  an  operating-handle  on  its  outer 
side;  and  on  its  inner  end  a  face-gear,  E^,  ia  6e-  55 
cured,  and  arranged  in  a  plane  at  right  angles 
to  the  plane  of  the  shaft  upon  which  ifia  • 
mounted,  as  will  be  readilj'  understood. 

Two  shafts,  h  b',  are  vertical  ly  mou  ntexi  la  the 
said  frame  and  at  a  slight  incline  to  tho  per-  60 
pendicular,  being  loosely  secured  at  their  up- 
per ends  in  the  top  portion  of  the  bracket  C, 
and  having  bearing  in  the  boxes  6' 6',  adapted 
to  fit  over  flanged  openings  6'  in  the  traas- 
verso  plate  D.  ;;The  boxes  U'  are  formed  with  65 
aperlnres,  through  which  si)ring-pin86* engage 
the  shait;^,  the  said  shales  being  thereby  re- 
tained in  a  suspended  position.     The  boxes  b* 
are    integrally  formed  with    horizontally-ar- 
ranged spurs  or  geai-s  rf  cZ,  which  rest  on  the  70 
top  surface  of  the  transverse  plate  D  aod  are 
in  mesh  with  each  other  and  with  the  ver- 
ticaUyarrange.d  wheel  E'  at  all  tiiiiea.     The 
sbails  b  b'  pass  vertically  through  the  blocks 
Z»'  at  an  incline  to  the  perpendicular  and  the  75 
gears  d,  and  are  locked  in  connection  there- 
with, to  suspend  the  same,  as  desired,  by  menns 
of  the  i)ins  fe\  secured  to  said  boxes  &*,  aod 
adapted  to   engage  openings  fovmcd  in  the 
shafts  b  b'f  for  securing  the  said  shalts,  as  here-  80 
inbefore  set  forth. 

On  the  lower  ends  of  each  of  the  shafts  b  U 
spirally-arranged  dashers  F  F  are  secured. 
These  spiral  blades  are  mounted  in  connection 
with  said  shafts  b  and  b'  by  means  of  trans-  85 
ver.sely -arranged  arms  /,  which  extend  out- 
wardly and  are  secured  to  the  back  sides  of 
each  of  the  blades  or  dtushers,  having  thcshafis 
for  their  centers  in  conuection  with  ^ach 
dasher.  As  seen  in  Fig.  1,  the  lower  ends  of  90 
the  shafts  b  b'  do  not  touch  the  bottom  of  the 
churn  body  or  vessel  A,  and  have  no  bearing- 
points  at  the  lovv^erends  thereof,  being  braced 
and  supported  in  the  cover  B  and  the  bracket 
G,  and  having  a  free  suspension  within  the  gy 
body.pf  the  churn,  the  lower  ends  of  the  d^h- 
ers  being  farther  apart  than  the  upper  end^ 
These  dasher- blades  and  their  shafts  h  V  are 
adapted  to  have  a  reverse  revolution.  This  i3 
accomplished  by  means  of  the  gear  E*  meehiug  100 
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with  the  gears  d,  tho  gear  d  nearest  the  gear- 
wheeJ  K  being  revolved  in  one  direction,  while 
the  gear  d  on  the  other  side  of  the  first  gear  d 
is  revolved  in  a  rovers©  direction,  as  will  be 
j  readily  undo rstood  by  those  skilled  in  the  art. 
As  hereinbefore  set  forth,  tho  d^aher-blades 
»re  formed  spirally  on  two  perpeudicnlar 
Bhafts  turning  in  opposite  dii-ectious,  giving 
a  slightly  angukir  horizontal  circular  motion 

lo  to  the  dashers,  which,  crossing  each  other's  cir 
des,  the  lowet  einds  moving  in  advance,  lift 
the  cream  from  I  he  bottoto,  throwing  it  up- 
ward and  outward,  giving  it  a  semicircular  mo- 
tion,wIxich  is  continually  intercepted  in  every 

i.S  direction  by  counter-curreuts  from  tho  op- 
positely-revolving dashers,  causing  tho|-oui;h 
and  equal  agitation  of  the  whole  ma<^s.  In 
this  movement  air  follows  behind  and  under 
the  blades,  and  oxygen  of  the  air  comes  in  con 

30  tact  and  freely  combines  with  every  particle 
of  cream.  Thus  oxygen  combines  with  sugar 
of  milk,  produci,ng  lactic  acid,  which  curds  the 
oaseice,  thus  separating  it  from  the  butter 
when  the  bntter-gloDulesare  ruptured  byagi- 

35  tatioo.  This  advantage  will  be  readily  ap- 
preciable to  those  skilled  in  the  art  of  butter- 
making,  and  the  advantageous  action  of  the 
opirally-arrangcd  dashers  will  be  readily  ap- 
parent in  respect-  to  the  valuable  infusion  of 

30  oxygea. 

lo  the  operation  of  my  improved  chorn  no 
jarriog  or  pinning  motion  is  heard  or  felt> 
tbe  operation  beini;  in  a  measure  noiseless. 
By  the  arrangcmentof  the  driving  mechan- 

35  lem  abd  dashers  on  the  cover  E,  on  i*<Jmoving 
tibte  said  cover  to  iotrodaoa  hot  or  cold  water 


for  cleaning  purposes  all  the  operating  parts 
ai-e  remov<Hi  at  one  operation,  and  on  replac- 
ing the  cover  the  dasher  shafts  will  be  in  ad- 
justment and  in  proper  position  without  the  4< 
necessity  of  any  connection  oV  manipulation. 

The  novelty  and  utility  of  my  improved 
churn  are  apparent,  and  need  not  be  further 
enlarged  npon  herein. 

llaving   thus  desci^ibed   my  invention,   I  4^ 
claim — 

In  a  churn,  the  body  A.  having  its  cover  or 
top  provided  with  a  plate,  D,  tho  latter  hav-      . 
ing  openings  6'  therein,  and  annular  upward-      I 
ly  extending  flangesaronud  the  said  openings,  ^c- 
combined  with  the  shafts  &,  carrying  the  dash- 
ers, the  lower  eutls  of  the  dasher  shafts  being 
entirely  disconnected'-from  the  body,  the  up- 
per ends  of  the  shafts  being  passed  through 
the  openings  6',  the  gears  rf,  recessed  in  tie  $1 
under  side  to  fit  over  the  flanges  of  the  open> 
ings  b*  and  turn  around  the  saine,  said  gears 
being  separate  from  the  shafts,  boxes .&*.  formed 
integral  with  the  gears,  a  spring  locking-pin, 
b\  carried  by  the  boxes  to  lock  the  boxes  and  6< 
gears  to  the  shafts,  a  bracket,  O,  above  the 
cover  to  receive  the  upper  ends  of  the  ehafte 
b,  and  the  gears  d  meshing  with  each  other  and 
the  gear  E'  with  driving  shaft  E,  for  the  par- 
pose  set  forth.  6; 

Id  testimony  that  I  claim  the  forgoing  as 
my  own  I  have  hereto  affixed  my  signatore  in 
presence  of  two  witn^ses. 

HBNBY  J.  WAQNBE. 

Witnesses: 

LUOT  M.  WA6NEB, 

B.  D.  Bamey. 
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To  all  whom  it  niay  concertv: 

Bo  it  known  that  I,  Edgar  A.  Hocklev,  a 
citizen  of  the  United  States  of  America,  resid- 
ing at  Ouraj',  in  the  county  of  Ouray  and  State 
of  Colorado,  have  invented  certain  new  and 
useful  Improvements  in  Ore-SIimers;  and  I 
do  declare  the  following:  to  be  a  full, clear, and 
c'xactdescription  of  the  invention, such  as  will 
enable  others  skilled  in  the  art  to  which  it 
appertains  to  make  and  use  the  same,  refer- 
once  being  had  to  the  accompanying  draw- 
ings, and  to  the  figures  of  reference  marked 
ihoreon,  which  form  a  part  of  this  specifica- 
tion. 

My  invention  relates  to  a  novel  form  and 
oonstruction  of  mechanism  for  treating  ores, 
and  is  designed  to  save  the  float  mineral, 
usually  called  "slimes"  and  sometimes  termed 
''  flour  "  gold  and  silver.  W hichever  term  may 
he  employed  the  meaning  is  the  same  to  prac- 
tical minci-s  and  to  those  skilled  in  the  art  to 
which  this  invention  appertains,  since  these 
terms  are  applied  to  that  portion  of  the  min- 
eral which  is  too  light  to  be  saved  by  the  or- 
dinary gravity  processes,  which  depend  upon 
the  greater  specific  gravity  of  the  mineral, 
which  causes  the  .same  to  settle  and  separate 
from  the  gangue  or  lighter  poitiou  of  the  mate- 
rial. In  all  classes  of  ore  there  is  more  or  less 
of  this  light  flour  or  float  mineral. which  is  held 
in  suspension  by  the  water,  while  in  some 
kinds  of  ore  this  class  of  mineral  amounts  to 
a  very  large  proportion  of  the  value,  which  is 
lliereforeordinarilylost  orcarriedtothedump 
with  the  so-called  "tailings." 

The  object  of  this  invention  therefore  is  to 
save  this  light  mineral  either  by  the  original 
treatment  of  the  ore  or  by  retreating  thetail- 
ing.s  which  have  passed  through  other  ma- 
chines. 

'I'he  prinriple  of  the  invention  is  to  aid  or 
increase  l.hc-  natural  lioating  tendency  or  buoy- 
ant condition  of  I  ho  mineral  particles,  where- 
by the  valuable  i)ortion  is  made  to  float,while 
the  gangue,  which  is  heavier,  settles,  thus  ef- 
fecting the  separation. 

My  improved  mechanism  consists  of  a  pulp- 
box,  a  separator,  aiid  a  filtering-tank.  The 
material  to  bo  treated  is  first  discharged  into 
Iho  pulp-box,  which  catches  the  greater  part 
•)f  the'gJtngue,  and  is  provided  with  a  screw 
2onvoycr  for  removing  the  same  as  fast  as  it 


settles,  the  lighter  and  valuable  portion  of  the 
mineral  passing  thence  into  the  SGpa,rator, 
into  the  bottom  of  which  is  forced  air,steam»  55 
water,  or  other  suitable  material,  producing 
such  an  agitation  at  the  bottom  as  will  cause 
the  mineral  to  float  after  first  separating  or 
washing  it  from  the  gangne,  when  it  passes 
into  a  filtering- tank,  in  which  the  water  is  60 
drawn  off  by  suitable  means,  leaving  the  niin- 
eral.  This  mechanism  will  be  better  under- 
stood by  reference  to  the  accompanying  draw- 
ings, in  which  is  illustrated  an  embodiment 
of  the  invention.  .        "   65 

In  the  drawings,  Figure  1  is  a  top  or  plan 
view  of  the  mechanism;  Fig.  2,  a  side  view  or 
elevation  of  the  same;  Fig.  3,  a  section  on  the 
line  y  //,  Fig.  1;  Fig.  4,  a  section  on  the  lin'o 
X  .r.  Fig.  1;  Fig.  5,  a  section  on  the  line  z  z^  70 
Fig.  1;  Fig.  6,  a  section  on  the  line  lo  w,  Fig. 
3;  Figs.  7  and  8,  a  top  and  side  view»  respect- 
ively, of  the  outer  filter;  and  Fig.  9  a  section 
of  the  same.  Figs.  10  and  11  are  a  side  view 
and  a  section,  i-espectively,  of  the  inner  filter.  75 
Fig.  12  is  a  perspective  view  of  the  pulp-box, 
showing  its  connection  with  the  separator- 
tank,  which  is  partially  broken  away.  Fig. 
13  is  a  top  f  ragmeut«i*y  view,  on  an  enlarged 
scale, of  the  filtering-tank,  showing  tU©  filter  80 
ing-'walls  and  the  rollers  to  which  they  are  at- 
tached. Fig.  14  is  a  pei^pective  view  of  the 
gate  which  controls  the  discharge  of  the  ma- 
terial from  the  separating-tauk. 

In  the  views,  wherein  similar  reference-char-  85 
acters  designate  corresponding  parts  or  iple- 
ments  of  the  mechanism,  let  the  numeml  10 
designate  the  pulp-box:  into  which  the  mate- 
rial to  be  treated  is  discharged  through  chuto 
orspontll.     Enough  water  is  discharged  into  90 
the  box  10  with  the  ore  to  float  the  light  and 
valuable  portion  of  the  same,  which  float  ma- 
terial or  scum  passes  through  a  suitable  open- 
ing 12  into  the  separating-tank  13,  Avhile  the 
gangue  or  worthless  portion  passes  to  the  bot-  95 
torn  of  the  box  10,  which  is  provided  with  an 
inclined  conveying  Archimedean  screw  14  for 
removing  the  gangue  from   this  box.    The 
bottom  of  this  box  is  inclined  correspondingly 
with  the  inclination  of  the  screw.    The  lower  loc 
end  of  this  screw  is  journaled  in  the  i*eceiv- 
ing  extremity  of  the  box,  whence  the  gangne 
is  carried  upward  the  entire  length  thereof, 
the  inclination  of  this  screw  and  the  bottom 
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of  the  box  being  sunli  that  the  jjaiigue  is 
above  the  water-level  before  it  is  discharged 
therefrom.  Thoupperextreuiity  of  the  screw 
shaft  is  journaled  in  a  suitable  support  and 

5  is  provided  with  a  pulley  15,  bymeans  of 
whicJr  motion  may  bo  communicated  to  the 
screw  from  any  suitable  motor.  The.  screw 
being  in  motion,  the  material  in  box  10  is  kept 
in  fi  state  of  continuous  agitation,  so  that  as 

lo  tho  ganguo  passes  upward  toward  the  dis- 
charge extremity  of  the  box  the  float  mineral 
is  washed  therefrom  and  rises  to  tho  top  in  a 
scum,  which  passes  thence  to  the  separator, 
as  before  staled.    The  size  and  location  of 

«5  the  screw  are  such  that  its  threads  reach  close 
to  tho  sides  and  bottom  of  thebox,b3Mvhich 
it  is  enabled  to  remove  the  material  very 
clean  from  tho  box.  A  considerable  portion 
of  the  ganguo  which  is  more  closely  associated 

2o  with  the  mineral  will  find  its  way  to  the  sepa- 
rator, which  consists  of  a  tank  of  any  desired 
capacity,  preferably  located  contiguous  to  the 
-j  pulp-box.  In  tho  bottom  of  this  separator  is 
located  a  series  of  perforated  tubes  or  con- 

2^  dnits  16,  all  commnnicating  with  each  other 
and  forming  in  effect  one  continuous  perfo- 
rated conduit.  One  branch  of  this  conduit 
is  in  communication  with  a  stand-pipeor  up- 
righttube  17,  through  which  air,  water,steam, 

3©  &C.J  may  be  forced  into  tubes  IG  and  thence 
•Into  the  bottom  of  the  tank  for  the  purpose 
of  agitation,  whereby  the  light  mineral  is 
washed  or  separated  from  the  heavier  ganguo 
and  an  increased  upward  or  buoyant  tendency 

35  given  said  mineral,  keepingthesameupon  the 
snrfaoe  of  the  water  until  discharged  into  the 
filtering-tank  IS,  hereinafter  described.  At 
Ihebottomof  the  discharge  end  or  sidesof  the 
tank  is  located  tho  lower  trough  19forcarry- 

40  iogaway  the  ganguo  which  settles  in  the  bot- 
tom of  the  tank  and  the  upper,  trough  20,  into 
which  the  float  mineral  passes,  which  collects 
in  the  form  of  a  scum  upon  the  surface  of  the 
water.  The  discharge  into  the  troughs  19  and 

45  20  is  controlled  by  the  gate  21,  consisting  of  a 
stem  or  standard  2  P,  centrally  located,  a  lower 
Valvo  21**,  rigidly  secured  to  the  stem,  and  an 
upp«cr  valve  2V,  adjustable  thereon  by  means 
of  a  set-screw  21'',  which  passes  through  a 

50  metal  strap  21*,  secured  to  the  valve  and 
through  which  the  stem  passes.  The  valves 
are  simply  cross  bars  or  slats  centrally  con- 
nected with  the  stem  and  having  their  ex- 
trcKjities  guided  in  grooved  ways  40,  formed 

55  in  the  sides  of  the  tank.  Tiie  gate  is  also 
provided  with  one  or  more  floats  25,  prefer- 
ably two,  as  shown  in  the  drawings.  The 
floats  are  secured  to  the  upper  or  adjustable 
valve  in  any  suitable  manner  and  are  de- 

60  signed  to  rest  upon  the  surface  of  the-AV'ater 
and  to  regulate  the  gate  automatically  and 
maintain  a  uniform  quantity  of  water  in  the 
separating -tank.  For  instance,  wlien  the 
proper  amount  of  v/ater  is  in  the  tank  valve 

6$  21°,  with  iLs  floats,  is  set  at  the  proper  height — 
that  is,  with  the  floats  resting-upon  the  sur- 
face of  the  water — valve  21""  being  partly 


opened  or  sufficiently  so  to  carry  off  the  sur- 
plus-water supply,  or  that  which  enters  with 
the  material  treated.  Then  if  the  water-sup- 
ply is  increased  the  floats  will  rise  and  in- 
crease the  opening  below  valvo  21%  ao  as  to 
carry  away  this  increased  or  excessive  supply, 
while  as  soon  as  the  supply  is  diminished  the 
floats  lower  and  partially  close  valvo  21'''.  It 
will  thus  bo  seen  that  this  gate  is  capable  of 
such  adjustment  that  the  proper  level  of  tho 
water  in  the  separatiogtauk  may  be  auto- 
matically maintained. 

The  water  and  gangue  passing  through, 
trough  19  raa3%  if  desired,  be  carried  or  drawn 
off  into  any  suitable  receptacle,  whereby  they 
may  be  allowed  to  settle  in  the  ordinary  way, 
while  the  floatsor  slimes  passing  into  trough 
20  are  carried  by  a  conduit  22  to  the  filtoring- 
tanklS.  As  shown  in  the  drawings,  this  tank 
is  divided  into  four  compartments  by  suit- 
able partitions  18^,  which  at  their  intersec- 
tions in  the  center  of  the  tank  support  a  box 
or  receptacle  26,  into  which  tho  material  is 
discharged  directly  from  conduit  22.  Recep- 
tacle 26  is  provided  with  openings  26'^,  adapted 
to  distribute  its  contents  equally  into  the 
compartments  of  the  filtering-tank.  It  T.Till 
be  observed  that  the  dividing  of  this  tank 
into  compartments  is  only  for  convenience 
and  not  an  essential  feature,  siace  it  may  con- 
sist of  a  single  compartment  or  a  plural  num- 
ber, as  may  be  desired.  The  outer  walls  of 
this  tank  18  are  corrugated,  as  shown  in  the 
drawings,  but  may  be  of  any  constroctioh 
adapted  to  permit  the  escape  of  the  water 
after  having  passed  through  the  inner  filter- 
iiig- walls  of  the  tank.  The  filtering-walls  are 
double  and  consist  of  an  outer  wall  30  and 
an  inner  wall  35.  These  walls  30  and  35  are 
preferably  formed  in  sections  adapted  to  slide 
in  grooved  ways  or  guides  secured  to  or  formed 
within  the  outer  walls  of  the  tank.  The  fil- 
tering-walls are  constructed  in  any  suitable 
manner,  the  outer  being  the  finer  mesh. 
A  suitable  construction  for  the  inner  wall  35 
is  a  sheet  of  asbestus  paper  placed  between 
two  sheets  of  wire-cloth.  The  asbestus  forms 
the  filter,  while  the  wire-cloth  gives  it  protec-  i 
tion  and  support.  The  whole  is  attached  to 
a  skeleton  frame  of  suitable  strength  and 
composed  of  any  desired  material.  The  outer 
wall  30  may  be  composed  of  filtering-paper 
secured  between  two  layers  of  cloth  attached  ;' 
to  a  suitable  frame.  This  cloth  is  preferably 
made  stationary  at  one  end  of  the  frame  and 
secured  to  an  adjustable  roller  at  the  other 
end.  This  roller  is  provided  with  hooks,  to 
which  the  cloth  may  be  secured,  while  the  top  ' 
of  the  roller  is  provided  with  a  small  ratchet- 
wheel  50,  the  teeth  of  which  are  engaged  by 
a  pawl  or  dog  55,  secured  to  the  upper  sta- 
tionary cross-bar  of  the  frame.  It  will  thus 
be  seen  that  by  placing  a  suitable  crank  upon  i' 
the  upper  extremity  CO  of  the  roller  and  turn- 
ing the  same  the  tension  of  the  cloth  forming 
part  of  the  filter  may  be  adjusted  to  suit  the  , 
purpose  or  tho  roquircMncnts  of  the  case.    ltd 


jtiii( 


kin 


fori 


Til 


tiilf 


466.T53 


2069 


v.ill  thus  be  seen  lliat  by  this  construction  the 
mineral  will  be  retained  in  the  tank,  while 
tiie  water  \s  allowed  to  escape  In  cleanin.o: 
up  a  portion  of  J,his  mineral  will  be  found 
between,  the  filters.  This  may,  however,  be 
easily  removed  by  raising  the  inner  filter  and 
brushing  this  mineral  out  into  the  tank. 

Having  thus  described  my  invention,  wiiat  I 
claim  is — 

1.  In  an  ore  .separatoror  slitner,  the  combi- 
nation, willi  a  receiving-box  provided  v/ith  an 
inclined  screw  conveyer,  of  a.separating-tank 
provided  with  perforated  tabes  located  in  the 
bottom  or  lower  portion  thereof,  a  stand-pipe 
connected  with  said  tubes, abottomdiscliarge- 
opening  for  the  tank,  and  a  vcriicallj'-niov- 
al>Io  gate  automatically  regulated  by  means 
of  floats,  whereby  said  discharge-opening  is 
controlled,  substantially  as  described. 

'J.  A  tank  provided  witli  filtoring-waUs  sup- 
ported U[>on  suit^ible  frames  provided  with 
rollers,  the  fdtcring  material  being  madofast 
to  tiio  frame  at  one  extremity  and  to  the 
roller  at  the  opposite  extremity,  whereby  its 
tension  may  bo  regulated  as  desired,  the  roller 
being  provided  with  suitable  locking  mechau- 
isn),  as  sot  forth. 

S.  A  tank  provided  with  double  filtering- 
walls  of  unequal  mesh,  each  wall  being  sup- 
ported upon  a  frame  provided  with  an  adjnst-- 
ing-roUer,  to  which  the  filtering  material  is 
attached  at  one  end,  substantially  as  de- 
scribed. 

4.  A  tank  piovided  with  removable  fdter- 
ing-walls,  each  wall  consisting  of  a  frame  pro- 
vi<led  with  a  roller,  and  a  strip  of  suitable 


filtering  material  made  fast  to  the  frame  at 
one  extremity  and  to  the  roller  at  the  op- 
posite extremit\%  whereby  the  tension  of  the 
filter  may  bo  regulated  at  vrill,  as  set  forth.     4^ 

0.  A  separator  provided  with  perforated 
tubes  located  in  the  bottom  cr  lower  portion 
of  the  tank  and  communicating  with  each 
other,  a  stand-pipe  leading  to  the  tabca,  a 
bottom  discharge -opening,  and  a  gate  vi'O-  45 
vided  with  floats,  whereby  Raid  opening  is 
automatically  regulated,  substantially  as  set 
forth.  ^  ; 

G.  A  filtering-tank  provided  with  outer  ctn-- 
rugated  walls  and  inner  removable  filteririg-  50 
wails  provided  with  rollers  for  regulating  the' 
tension  of  the  filtering  material,  as  set  forth. 

7.  An  ore  separator  or  sllaier  consisting  of 
a  receiving-tank  provided  with  an  indined 
screw  conveyer,  a  separating-tank  provided  55 
with  perforated  pipes  located  at  or  near  its 
bottom  and  astand-pipeconneetedtlierowith, 
said  tank  being  provided  with  a  top  and  bot- 
tom discharge,  a  verticalli'-movable  gate  pro- 
vided %vith  valves  and  flo.'its,  whereby  the  60 
discharge  of  material  from  the  tank  is  I'.ato- 
matically  regulated,  and  a  suitablo  filtering- 
tank,  the  three  tanks  being  arranged  and  con- 
nected substantiallj''  as  and  for  the  paii;:ose 
set  forth.  ^     65 

In  testimony  whereof  I  aJlix  my  signataro  in 
presence  of  witnesses, 

EDGAR  A.  HOCKLEY. 

Witnesses: 

W.  H.  GUB3ERT, 

L.  C.  Kn^^ifii?.', 
W.  TJ.  Vanatta. 
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To  all  whom  it  may  conce/ti: 

Be  it  known  that  I,  Albion  M.  Rouse,  of  the 
city  of  Boulder  and  county  of  Boulder,  in  the 
State  of  ColoradOjhave  invented  acortain  new 
and  useful  Improvement  in -Methods  and  Ap- 
paratus for  Separiitinf?  Slime  or  Fines  from 
Water  Used  in  MilUngOres,  of  which  the  fol- 
lowing is  a  full,  clear,  and  esact  description, 
referencebeinghadtotheaccompanyingdraw- 
ings,  forming  part  of  this  specification. 

My  invention  relates toan  improved  method 
and  apparatus  for  removing  or  separating 
slime  or  fines  from  water  carrying  ores;  and 
my  invention  consists  in  features  of  novelty 
hereinafter  fully  described,  and  pointed  out 
in  the  claims. 

Figure  I  is  a  vertical  longitcdinal  section  of 
an  apparatus  embodying  my  invention.  Fig. 
II  is  a  top  or  plan  view  with  the  cover  of  the 
scam-chamber  removed.  Fig.  Ill  is  an  «nd 
view,  and  Fig.  IV  is  a  vertical  transverse  sec- 
tion taken  on  line  IV IV  Fig.  I. 

I  will  proceed  to  describe  the  apparatus 
with  reference  to  the  drawings,  which,  with 
the  description  of  the  operation  of  the  appa- 
ratus, will  explain  my  improved  method. 

1  represents  a  suitable  frame. 

2  represents  a  pulp-chamber,  into  which  the 
pipe  3  discharges  the  tailings  from  an  ore-mill. 
This  chamber  has  a  funnel-shaped  bottom  4, 
terminating  in  a  neck  5,  surrounded  by  a  cyl- 
inder or  wall  6,.  forming  an  annular  chamber 
7.  The  lower  end  of  the  cylinder  or  annular 
wall  C  forms  the  seat  8  of  a  valve  9,  secured 
to  a  housing  10,  located  in  a  trough  11  and 
pivoted  to  the  frame  at  12.  The  valve  9  is 
moved  to  or  from  its  seat  by  a  set-screw  13, 
'passing  through  a  lug  14  6n  the  housing  and 
bearing  at  its  lower  end  against  a  cross-piece 
15  on  the  trough  11 ,  so  that  by  turning  the  set- 
screw  the  valve  may  be"  moved  to  or  from  its 
seat  by  adjusting  the  bousing  on  its  pivot  12. 

16  represents  a  waterpipe.discharging  into 
the  chamber  7. 

17  represents  a  yielding  gate  secured  to  n 
cross-piece  18. of  the  fraoje  19  and  behind 
which  there  is  an  opening  20*in  the  inner  wall 
of  the  chamber  2. 

21  reoresents  the  slime-chamber  having  a 
.  c6v  e>  2§  with  a  discharge-spout  23.  The  cover 
22  has  a  sleeve  24,  whlch^extends  downward 
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through  the  chamber  21  and  receives  the  Ver- 
tical portion  25  of  an  airpipe,  oh  the  lower 
end  of  which  are  horizontal  pipes  20,  having 
"a  number  of  perforated  lateral  pipes  27. 

28  represents  a  perforated  metal  or  wiro 
mesh  screen  located  ove^the  pipes  2G'27. 

20  represents  a  deflecting- plate  at  theinner 
end  of  the  chamber  21  and  behind  wJiioh  tho 
waste  water  passesinto  a  spout  30,  which  dis-  60 
charges  into  a  trough  11. 

31  represents  a  trough  on  the  under  side  of 
the  bottom  of  the  chamber  21  and  which  com- 
municates with  the  chamber  through  an  open- 
ing 32. 

33  represents  a  pipe  forming  a  communica- 
tion between  the  pipe  10  and  the  trough  31, 
through  which  water  is  discharged  into  the 
trough  to  remove  the  particles  which  may  fall 
into  the  trough  through  the  opening  32. 

40  is  a  jet  flushing-pipe  in  the  trough  31  to 
promote  action  of  the  parts  precipitated.  41 
is  a  discharge-pipe  from  the  trough  31. 

The  operation  of  the  device  or  apparatus  _ 
is  as  follows:  The  mill-tailings  drop  from  the  75 
pipe  3  into  the  chamber  2.    Water  from  the 
pipe  16  enters  the  chamber  7,  the  greater  por- 
tion of  it  passing  up  through  tho  neck  5  into 
the  chamber  2,  as  shown  by  the  arrows,  while 
a  smaller  portion  passes  around  the  valve  9  80 
and  escapes  into  the  trough  11.    The  up^or- 
rent  is  rapid  enough  to  prevent  the  descent  of 
tho  slime-water  in  chamber  2  and  carries  tho 
slime- water  np  behind  the  gate  17  through  the 
opening  20  into  the  chamber  21  and  along  the  85 
chamber  over  the  pipes  26  27.    The  waste 
water  thea  passes  up  behind  the  deflector  20 
into  the  spout  30  and  is  discharged  through 
the  trough  11  to  the  dump.    As  the  slime- 
water  passes  slovt'ly  through  the  chamber  21  -$0 
it  is  acted  upon  by  an  innumerable  number 
of  air-bubbles  escaping  from  the  perforate 
pipes  26  27,  into  which  the  air  is  forced  through 
pipe  25.    The  cojistanf^upward  circulation  of 
air  through  the' slirae-waler.  tends  to  elevate  93 
all  fot-eign  matter  to  the  surface  of  the  water 
andto  create  or  form  a  m^s^of  strong  foam 
having  a  great  carrying  energy  for  matter  for- 
eign to  l^ater.    As  the  foam  accumulates  in 
the  chamber  21  it  is  forced  out  through  the  loo 
passage  23  to  a  drier. 

By  means  of  this  invention  valuable  min- 


2074 


469,599 


oral  slimo  or  fines  may  be  saved  which  have 
lioretoforo  been  lost. 
I  claim  as  my  invention — 

1.  T ho  improved  method  of  separating  min- 
eral slimo  or  fines,  ccasistins:  in  dischargiiifj 
air  beneath  the  body  of  slimo  and  causing  it 
to  bo  emitted  and  permitted  to  pasa  npvi'ard 
through  the  slime,  forming, a  foam,  substan- 
tially as  set  forth. 

2.  The  improved  method  herein  sho^u  and 
described,  consisting  in  depositing  the  mill- 
tailings  into  a  receptacle  through  whicli  there 
is  an  upward  flow  of  water,  then  carrying  the 
water  and  tailings  through  a  chambe);,  and 
causing  an  upward  i\o\\'  of  air  through  the 
body  of  Vt'ater  and  tailings,  forming  a  scum, 
substantially  as  and  for  the  purpose  set  forth. 

3.  Tho  combination  of  the  chambers  2  and 
21,  an  air-pipe  25,  having  perforated  branches 


for  the, escape  of  air,  a  sevcon  over  sjiid 
branches, and  a  sei>arato  escape  for  tlio  wa«t6' 
water  and  scum  formed,  by  tho  passage  of  tho 
air  through  the  mass,  substantially  as  and  for 
the  purpose  set  forth. 

4,  The  combination  of  the  chamber  2,  hav- 
ing a  neck  f),  a  wall  0,  forming  a  chamber  7,  tho 
valve  0,  secured  to  an  adjustable  homsing  10, 
the  pipe  IG,  the  gate  17,  a  chamber  21,  having 
a  cover  22,  a  pipe  25,  having  porforatcd 
branches,  a  screen  28,  a  trough  31,  comniuni- 
cating  with  the  chamber  21,  pipes  fo?  <2baning 
the  trough,  a  deflector  29,  spoat3  SJ'J  and  30 
and  a  trough  11,  substantially  as  and  for  lh« 
purpose  set  forth. 

ALBION  M.  HOUSE. 

In  presence  of —  | 

•John  P.  ITaldej^an, 

C.  C.  IlALDE^f AN. 
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To  all  whom  it  hiut/  concern: 

Bq  it  kno'Km  that  wo,  Charles  B.  IIebkom 
and  Caepje  J.  Evekson,  both  residents  of 
Denver,  in  tho  coHtity  of  Arapahoe  and  State 
of  Coiorr.do,  have  made  new  r.nd  nseful  Tin- 
provem&rvts  in  Procassss  for  the  Conconti'a- 
tion  of  Cartaia  Ores;  and  v,'o  do  dsclaro  the 
follov/inf;  to  ba  a  full,  clear,  and  oxftct  de- 
scription of  U:o  inveatlonj  such  as  v^iil  enable 
thcso  skilled  in  the  i\v\  to  which  it  appertains 
to  pracUco  tho  same. 

Our  iavention  relates  to  the  ccaccntrrvtion 
Oi  cro?,  and  has  for  its  object  tho  successful 
atid  econcfjiical  separrction  o£  tho  lighter  met- 
firls  and  ininfij'uls  from  their  jvgsociato  rock, 
many  of  which  have  never  heretofore  boea 
Euceessfully  aenavatcd  by  mechanical  pro- 
cGf^scs— that  is,  processes  v»-hereJn  tho  rolativo 
specific  gravity  of  th<>  ore  vrJues,  tho  rock- 
matrix  6i  tho  ore, and  the  suspensive  fluid  in 
v.-hich  tho  eeparalion  hf.s  been  nttempted 
havo  been  relied  upon  for  effecting  by  means 
of  riiany  different  mechanical  appliances  Iho 
desired  separation  of  suoli  ■values  from  tho 
'■ock-matrlx  of  tho  ore. 

Tho  failures  resuitin.'.;  from  the  heretofore- 
knov/n.  processes  may  bo  Jjrlefty  stated  to  bo 
(livo  to  the  effort  of  inventors  of  meohanicai 
processes  and  builders  of  ore-separator5;toab- 
■  aia  tho  desired  concentration  with  processes 
;;:k1  njachinos  based  upon  tho  tlieory  con- 
i?;.ii:.ed  in  tho  fctatemcnt  by  text  authorities 
tl^at  all  metals  and  nunernls  are  of  g,reater 
.specific  gravity  than  the  rock  portion  of  their 
respective  ore^,  such  statement  being  mis- 
leading and  untrue  because  of  tho  porosity  of 
jitriictuVe  and  irregularity  of  form  which  ex- 
ists in  metallic  and  mineral  particles  con- 
tained in  certain  ores  wiicreof  the  rock-ina- 
trii  1:3  crystalline,  such  rock  particles  having 
ssnooth  and  glassy  surfaces,  as  we  have  dis- 
covered by  an  extended  series  of  rfiicroscopi- 
ca!  examin»ation3,  \YhereinJLhe  ore  examined 
has  been  fii'st  pnAlverized  to  a  dejjree  of  fine- 
ness pcrmittiujif  it  to  pass  through  tjio  meshes 
of  a  sorlcs  of  ^3wi8S  boliing-clotli  screens  of  a 
in£Sh  varying  from  one  hundred  to  one  liun- 
di;cd  and  eighty  meshes  per  linear  inch  and 
then  exanuning  tho  noineial,  metallic,  ar.d 
rock  particles  of  tho  ore  with  a  microscope 
prddiicin^  an  enlargement  of  at  least  three 


thousand  diameters,  and  the  process  embody- 
ing oar  invention  has  particula''  referenco  to 
the  separation  or  concentration  of  snch  ores. 
Tho  form  and  structnro  of  the  mineral  and 
metallic  particles  adapted  when  contained  in 
a  suitable  crj^stalline  rock-matrix  to  bo  sepa- 
rated by  our  process  is  amply  illustrated  and 
particular!}'  noticeable  in  bismuth,  silver, cop- 
per carbonate,  silver  chloride,  gray  copper, 
ruby  silver,  toliurides,  copper  and  silver 
glaii<;ea,  as  well  as  other  forms  of  black  siil- 
phurets,  wiro  silver,  nearly  all  native  silver, 
flake  and  flour  gold,  and  frequently  coarser 
particles  of  freehold,  such  mineral  and  metal- 
lic particles  bei  ng  irregular  in  form,  with  cavi- 
ties or  depressions  on  tho  surfaces  thereof,  and 
porous  in  Btructure,  frequently  resombliag 
in  appearance  coral  or  sponge  or  vegetable 
fibers,  as  sprigs  of  moss  or  segments  of  fronds 
Further,  there  is  a  type  of  ores  made  up  of  an 
argentiferousclass  of  minerals  associated  with 
a  tough  crj-stalline  rock,  especially  noticeable 
in  spar-gangue  carrying  gray  copper,  in  which 
the  mineral  does  not  esist  in  minute  particles 
or  in  intimate  dissemination  through  the  rock,' 
but  in  coarse  particles  vridoly  separated  from 
each  other  and  of  an  extremely  rigid  though 
friable  texture,  for  the  concentration  of  which^ 
our  process  is  well  adapted.  In  the  operation 
of  pulveri2ing  this  ore'safliciently  toliberato 
the  mineral  contained  therein,  though  only  a 
coarse  pui</erizatioa  is  required,  the  mineral 
becomes  reduced  to  an  almost  impalpable 
slime,  the  particles  thereof  being  sufficiently  ^eif 
fine  Jl'or  the  requirements  of  this  process.  We 
have  also  discovered  that  tho  buoyancy  of  tlie 
above-named  minerals  and  metallic  particles 
or  the  tendency  of  such  particles  to  remain 
suspended  in.  'iuid  may  bo  so  increased  by  ap- 
plying thereto  properly-prepared  buoyant  ma- 
terial in  a  suitable  v/ay  and  under  such  press- 
ure as  to  cause  particles  thereof  to  adhere  to 
the  irregular  surfaces  and  to  be  contained  or 
pressed  into  the  cavities  or  pores  of  such  min- 
eral and  n^ctallic  particles  that  they  will  not 
only  remain  suspended  iii  fluid  for  much 
longer  time  t!um  would  the  mineral  and  me- 
tallic particles  when  not  joined  to  particles^ 
of  buo3'ant  material,  but  also  to  float  upon 
the  surface  of  liquid  for  a  suilicient  time  to 
hp  sepaivated  from  the  rock-mntrix:  o^  Ihf.-orc-f 
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by  such  rock -matrix  settling  through  such 
liquid.  In  practicing  this  invcntica  such 
pi-operly-prepared  buoyant  materialis  evenly 
distributed  witli  the  ore  particles  by  means  of 
shaking  or  -revolvirsg  screens  or  ot^quivJileal 
mechanical  devices,  and  the  mixture  so  o!.^ 
tained  is  then  submitted  to  a  rubbing  move- 
ment and  pressure,  the  result  being  that  the 
TArtieleSof  buoyant  material  are  pressed  into 
tho  cavities  and  pores,  or  partially  so,  -of  the 
mineral  and  n:etaUic  partioka  and  matie  to 
adhere  to  the  rough  and  irregular  surfaces 
thereof,  and  they  (t,he  joined  mineral  and  me- 
tallic particles  of  the  ore  and  buoyant  mate- 
rial) are  of  iesa  specific  gravity  fora  time  than 
tho'rocly  particles  of  suck  ore. 

Wo  have  fouTid  ordinary  niill-burrs  to  be 
efTocti  v5  in  t  he  operatioh  or  attaehihg  tlie  par- 
ticles of  buoyant  rajCiterial  to  the  metallic  and 
iJiiQCi-al  partlcloii  of  disintcgvated  ore. 

Tho  araotsnt  of  bouyaut  ir^atcriai  to  bo 
added  to  a  given  quantity  of  pulverized  ore 
must  be  detennlued  by  the  bulk  of  the  metal 
or  mineral  contained  in  such  ore..  Experience 
has  shoNvn  nn  that  if  llie  jimouut  of  foreign 
bueyant  material  added  to  tho  disintegrated 
ore  bo  equal,  to  or  slightly  ia  excesa  of  tho 
hulk  of  raetai  or  minoral  contained  in  snch 
ore  a  sulSeient  buoyancy  vdll  thereby  be  im- 
parted to  the  metol  and  mineral  particles 
aCter  thus  joining  to  admit  of  their  obtaining 
the  up'poT  strata  when  such  prepared  ore-stock 
is  eubmitted  to  stratifying  vagencies. 

The  following  list  comprises  a  number  of 
mat^erials  -which  are  typical  of  the  substances 
that  !nay  bo  employed  to  render  metallic  and ' 
mineral  particles  buoyant:  Charcoal,  coke, 
lamp-blac;k,  plumbago,  any  of  tho  friable 
vegetable  fillers — such  as  bark,  moss,  straw, 
cotton,  vv-ool—also  sulphur,  (sublimed,)  alu- 
minum triliydrate,  hydrated  lime  sulphate, 
sodium  oleate  and  other  cheap  salts  of  eodiura, 
tdiio  tho  cheap  metallic  sulphates  and  oleafes. 
These  sails  must  bo  dry  not  only  in  tho  ordi- 
nary SGESO,  but  entirely  dehydrated,  so  as  to 
render  theiu  amorphous.  The  carbonaceous 
mbstances  are  first  named  because  .of  thfeir 
cheapness,  their  positiveness  of  action,  and 
their  destructibility  in  the  furnace.  Sulphur 
also  acts  as  a  fuel  and.  in  the  free  stiite  and 
prcnor  cjuanlily  for  carrying  oat  tho  process 
v;ouId  bo  uaobjeetionablo  to  tho  smelter. 
Lime  r-alts  aciing  as  oxidising  fluxes  need  no 
".y  consideration,  nor  do  the  soliablo  salts,  as 
they  are  ea'-^ily  removed  from  the  concentrates 
before  emelting.  In  operating  with  soluble 
Eal'.s  tiio  water  employed  in  the  separator- 
tauk, here iaaftdr describod,  ro.ust be  saturated 
cither  v,'ith  tho  f-ame  salt  or  v/ith  ono  which 
v\ill  prosBvvo  tho  same  conditions— that  is, 
rociaiu  incapable  of  dissolving' or  reacting 
cli'xicaliy  upon  the  f^alt  mixed  with  the  ore 

d  at'^achod  to  the  metallic  and  mineral  par- 
lidcs  ti'.ereof.  To  this  rule  wo  make  certiiin 
Cizceptior.s— to  wit,  cases  where  the  nevvly- 
forrjcd  Eubfilance  i«  able  to  take  tho  place  of 


the  one  destroyed,  as  in  tliQ  case  of  sodium 
cleate  reacting  to  form  oleic  acid  or  aaycfcher 
o.lcate  or  in  the  case  of  common  alum  actJng', 
to  form  aluminium  hydrate.  '70 

,  The  terras  "oleic  acid"  and  "oleate"  am 
here  used  to  embrace  the  mixed  fatty  aoids 
and  their  salts  resulting  from  the  deoomj^osi- 
tion  of  icommerclal  usoaps, 

Thedegreo  of  fineness  to  which  theore  oJinst  75 
necessarily  be  pulverized  before  the  "buoj- 
stock"  (as  we  shall  hereinafter lerw  tho  buoy- 
ant material)  is  joined  thereto- is  determined 
by  the  character  of  the  ore  and  the  manner  ia 
which  the  mineral  and  metallic  parti'de^j  are  80 
disseminated  in  the  roCk-matrix  of  tho  ore. 

■While  some  of  the  lighter  class  niinerals 
are  found  sparsely  and  intimately  dlssemi-    ' 
nated  with  the  rock-matrix  of  their  respective 
ores  and  the  particles  of  minerals  so  minute  85 
as  to  require  a  pulverization  wJiieh  is  eotn- 
raerelaliy  impracticable,  yet  in  nearly  all  cascQ 
where  the  metallic  and  mineral  particles  are 
found  in  a  crystcilline,  rock-matrix  constitat- 
lag  an  ore  otherwise  suitable  for  sopaKVtion  90 
by  our  process  we  have  found  that  a  pul- 
verization of  from  ninety  to  one  hundred 
and  sixty-  mesh,  such  pulverization  being 
eminently  practicable,  effectually  pulverizes 
the  ore  to  a  degree  of  fineness  which  liberates  95 
the  values  from  their  envelopment 

In  cases  where  veg^able  fiber  or  any  of 
tho  carbonaceous  subi5tances  are  used  as  a 
buoy-stock  they,  together  v.-ith  the  diainto- 
grated  ore,  must  be  dry  before  the  two  aro  loc 
mixed  preparatory  to  the  joining  of  tho  me- 
tallic and  mineral  particleato  and  with  the 
buoy-stock.    In  cases  where  tho  chemically- 
prepared  buoy-stock  is  used  the  ore  and  the 
buoy-stock  may  be  mixed  or  distributed  tor  105 
getheriu  the  presence  of  moisture;  bufc  the 
operation  of  attaching  the  buoyant  material 
to  the  metallic  and  ujineral  particles  of  the 
ore  must  be  performed  after  the  entire  mass 
th.us  distributed  together  has  been  thoroughly  1 1'^ 
dried. 

As  ouf  process  is  only  adapted  to  separate 
the  metallic  and  mineral  particles  from  a 
crystalline  rock,  (an  ore  witii  a  rock  matrix 
of  crystals,  as  a  pure  and  translucent  quartz,  ris 
or  a  crystalline  spar-gangue  being  particu- 
larly favorable,)  no  trouble  arises  in  attach- 
ing the  buoyant  material  to  the  ntetallicand 
mineral  particles  of'  the  pulverized  ore  from 
any  tendency  of  the  buo^'ant  material  to  ad-  120 
here  to  the  surface  of  the  rock  particles,  aa 
the  faces  of  the  rock  particles  are  smooth  and 
glassy  and  offer  no  position  of  lodgement  for 
such  buoyant  material. 

We  do  not  claim  any  value  for  this  process  1 25 
if  it  1)0  tvpplied  to  an  ore  with  a  talc  or  clayey 
gangue,  or,  except  for  the  separation  of  the 
lighter  mineral  and  metallic  particles,  when 
applied  to  an  ore  C(mtaininggaiena  or  pyrites 
of  cubical  formation.  130 

.When  ores  adapted  for  treatment  by  thiK 
process  are  prepared  in  the  foicgoing  m^- 
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ner,  a  separation  may  be  eftected  with  more 
or  ^ess'perfectiou  if  the  thus-prepared  stock 
be  submitted  to  any  of  the  standard  dry  or 
wet  concentratore.  In  case  a  dry  separator 
be  used  the  buoyed  values  of  the  ore-stock 
willattain  the  position  reached  bytheganjrue 
when  the  conventionally-prepared  ore-stock 
is  put  in  the  machine,  and  the  rock  particles 
will  be  delivered   to  the  position  that  the 

io  product  is  delivered  in  such  cases,  and  if  the 
oi-o-stock  prepared  by  our  method  is  deliv- 
ered by  means,  of  sifting  or  blowing  to  the 
surface  of  the  water  contained  in  or  upon 
wet  c«»ncentrators  the  reverse  of  position  to 
that  or  the  product  and  waste  of  the  ordina- 
rily-prepared ore-stock  in  the  use  of  the  nia- 
chine  is  attained  by  the  product  and   the 

•  waste.  Repeated  experiments  have  proven 
to  ns  that  the  standard  concentrators  in  use — 

to  such  as  air-jigs,  oscillating  tables,  wet  jigs, 
fme  vanners,  or  percussion -tables — may  be 
adjusted  toadmitof  a  fairlygood  separation; 
but  there  are  mechanical  barriers  to  the  per- 
fect separation,  or, -more  particularly,  to  the 

^5  rapid  and  economical  operation  of  the  same. 
Therefore  we  submit  a  description  of  a  de- 
vice,  the  invention  of  Charles  i).  Hebron, pe- 
cnlinrly  suited  to  the  successful  operation  of 
separating  the  buoyed  values  from  the  rock 

50  particles  of  the  Ore-stock  as  prepared  in  the 
hereinbefore-described  manner  and  an  illus- 
tration of  such  device  in  the  drawings  accom- 
panying and  forming  a  part  of  this  specifica- 
tion, in  which — 

35  Figure  1  is  a  longitudinal  sectional  view  of 
a  liquid-separator  on  line  1 1  of  Fig.  2,  viewed 
in  the  direction  indicated  by  the  arrows;  Fig. 
2,  a  plan  view;  Fig.  3,  a  horizontal  sectional 
view  on  line  3  3  of  Fig.  1,  viewed  in  the  di- 

40  rection  indicated  by  the  arrows,  the  top  of 
the  tank  of  the  separator  being  transparent 
and  so  exposing  to  view  theseveral  parts  con- 
tained in  the  tank;  Fig.  4,  a  vertical  cross- 
section  on  line  4  4  of  Fig.  1,  viewed  in  the  di- 

45  rection  indicated  by  the  arrows;  Fig.  5,  a  ver- 
tical cross-section,  on  an  enlarged  scale,  of  a 
portion  of  the  device  on  lino  5  5  of  Fig.  1, 
viewed  in  the  direction  indicated  by  the  ar- 
rows; Fig.  G,  a  vertical  cross-section  on  lineG 

50  G,  Fig.  l,also vievyed  in  thedirectipn  indicated 
by  the  arrows;  and  Fig.  7,  a  detail  view  of 
tho  foraminated  plate  (illustrated  in  Fig.  1) 
near  the  tail  end  of  the  tank  of  the  separator, 
and  hereinafter  termed  a  "perforated  table." 
The  .same  letter  of  reference  is  used  to  in- 
dicate a  given  part  where  more  than  one  view 
thereof  is  shown. 

X  X'  are  fiooi-sof  tho  building  in  which  the 
separator  is  placed. 

Y  Is  the  storage  for  the  ore-stock  which  is 
to  be  run  through  the  .separator. 
•  A  is  a  tjink  adapted  to  hold  liquid,  con- 
tracted of  any  suitable  material,  but  pref- 
embb'of  wood,  and  riectangular  in  shape,  with 

65  its  greatest  length  from  the  head  to  the  tail. 

s^       m  a  are  timbers  resting  on  tho  .floor  X,  ex- 
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tending  transversely  across  between  the  tank 
A  and  the  floor  X,  on  which  timbers  the  tank 
rests. 

The  liquid  contained  in  the  tank,  prefer- 
ably water  or  bjrine — that  is,  water  saturated 
with  common  salt — issupplied  thereto  through 
the  pipe  B  at  the  head  end  of  the  tank  and  is 
ultimately  discharged  over  the  bridge  walls 
or  partitions  b  h'  at  the  tail  end  of  the  tank. 
Such  liquid  isletteredC.  The  pi pel>  extends 
downward  to  underneath  the  surface  of  tho 
liquid  C  in  the  taflk  and  at  its  lower  end  is 
connected  with  a  series  of  horizontal  pipes 
consisting  of  transverse  pipe  B',  longitudinal 
pipe  B^,  and  smaller  transverse  pipes  B'  Bl 

b^  h^  are  perforations  on  tho  upper  half  of 
each  of  the  transverse  pipes  B*  B^  through 
which  the  liquid  C  enters  the  tank,  there  be- 
ing sufficient  head  in  the  pipe  B  to  force  tho 
liquid  out  of  the  perforations  in  a  manner  to 
produce  a  slight  effervescing  condition  in 
such  liquid  directly  over  such  perforations. 

D  is  the  ore-stock,  properly  prepared,  con- 
tained in  the  storage  Y. 

d  is  a  pij)e  having  valve  d'  therein, extend- 
ing from  storage  Y  to  transverse  conveyer  E. 
ppnveyer  E  consists  of  tube  or  trough  e  and 
C(^nveyer- screw  e',  nipples  e^  e^  extending 
downward  from  tube  or  trough  e,  and  valves 
e^e^  m  such  nipples. 

e*  is  a  driving-pulley  on  the,  shaft  of  the 
conveyer-screw  by  wjiich  such  conveyer-screw 
is  turned.       •  '. 

F  is  an  oscillating  frame  suspended  on  vi- 
bratory arms //,  adapted  to  be  rapidly  moved 
a  slight  distance  backward  and  forward  or 
oscillated  by  the  cam-wheel  F'  through  con- 
necting-arm/^ 

F'  ^2  F'^  F^,  respectively,  are  screens  in 
frame  F,  forming  a  series  of  screens  through 
wliich  the  ore-stock  D.  delivered  from  tho  nip- 
ples e^  e' on  the  upper  one  thereof,  passes 
just  prior  to  its  delivery  to  the  surface  of  tho 
liquid  C  in  the  tank  A. 

The  purpose  of  the  several  mechanisms  be- 
tween the  storage  Y  and  the  tank  A  is  to  in- 
sure the  taking  of  the  prepared  ore-stock  D 
from  such  storage  and  the  delivery  of  the  same 
to  the  surface  of  the  liquid  C  in  the  form  of  a 
dust-cloud,  whereby  a  thin  surface  chargQ  of 
prepared  ore-stock  shall  be  obtained  on  tho 
liquid  C,  near  the  head  of  the  tank  A,  under- 
neath the  lowerouoof  the  screens  forujing' 
the  series.  The  ore-stock  thus  dolivcicd  to 
and  contained  on  the  surface  of  tlio  liquid  C 
in  tho  tank  A  and  consisting  of  the  pulver- 
ized and  buo3'cd  values  and  the  pulverized 
rock  malwx  or  ganguo  aie  separated  from 
each  other  in  thclankjtlie  purposeof  Ihosev- 
•  eral  mechanisms  coutaiiiod  in  the  tank  heinp 
to  so  separate  the  buoyed  values  in  suclioro- 
stock  from  the  ganguo  ilicreof  and  to  deliver 
such  buoyed  values  at  or  near  Hie  tail  end  of 
the  tank  and  to  deliver  Mie  ijreugue  of  the  ore- 
stock  from  the  head  end  of  the  tank. , 

G  C^  (t  are  v<Mtic.il   partitions  extending 
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transversely  across  the  tank,  the  upper  edge 
of  each  partition  being  a  slight  distance  be- 
low the  surface  of  the  liquid  C  and  the  lower 
edge  a  short  distance  above  an  endless  apron- 
belt,  by  which  apron-belt  the  gangue  settling 
through  the  liquid  is  carried  from  the  tank. 
ggsLTQ  braces  extending  between  partitions 
G  G,  respectively. 

H  is  such  endless  apron-belt  having  taut 
cleats  hhh  thereon  and  longitudinal  ropes  I 
I  fastened  thereto  by  the  straps  i  i,  such 
straps  being,  preferably,  Sewed  to  the  belt  H. 
Apron-belt  11  extends  longitudinally  through 
the  tank  and  out  therefrom  over  the  edge  of 
the  head  end  thereof,  and  from  thence  over 
the  drum  H',  by  which  drum  it  is  moved. 

The  upper  and  carrying  portion  of  the 
apron-belt  II  for  the  greater  part  of  the  length 
thereof  is  substantially  horizontal,  beiug  held 
in  position  at  the  point  of  junction  of  the  hori- 
zontal part  extending  along  in  the  tank  with 
the  inclined  part  extending  out  of  the  tank 
over  the  edge  of  the  head  thereof  by  the 
sprocket  -  reel  IF,  having  projections  7t*  h^ 
thereon,  and  the  horizontal  position  of  the  re- 
mainder of  the  carrying  portion  of  the  belt  is 
obtained  by  such  apron-beltextendingaround 
the  roller  or  drum  h'  and  idlers  h^  h\  The 
lower  or  ingoing  portion  of  the  endless  apron- 
belt  is  held  in  place  by  the  roller  or  drum  HI 
To  prevent  any  possible  disturbance  of  the 
surface  of  the  liquid  C  by  the  movement  of 
the  sprocket-reel  H*  there  is  placed  over  It 
the  housing  11^  ..  ..    ^ 

J  is  a  spout  or  trough  underneath  the  drum 
n',  adapted  to  receive  the  gangue  delivered 
from  the  endless  apron-belt  H  as  such  belt 
travels  around  the  drum  II',  and  J'  is  a  com- 
mon screw  conveyer  by  which  the  spout  or 
trough  J  is  emptied. 

J»  is  a  horizontal  planking  forming  a  cover 
for  the  endless  apron-belt  at  the  tail  end  of 
the  tank  and  also  forming  on  the  upper  sur- 
face thereof  a  horizontal  bed  by  which,  from 
inspection  of  the  settlings  thereon,  if  any,  the 
presence  of  gangue  in  the  liquid  about  to  pass 
over  the  bridg-e-wall  b  can  be  determined. 

K  is  a  perforated  table  forming  a  sieve, 
through  which  the  greater  part  of  the  liquid 
passing  over  the  bridge-wall  b  can  pass  into 
chambei"  k,  snch  chamber  k  being  formed  by 
.plankingK' and  bridge-walls  6  6'.  Theliquid 
passing  over  the  bridge-wall  6',  carrying  on 
the  surface  thereof  ths  buoyed  mineral  and 
metallic  particlea  from  the  ors-stock,  flows 
through  tlie  pipe  K*  into  receptnele  L. 

2  I  are  ecresna  in  receptacle  L,  through 
which  the  liquid  paasiaginto  such  receptacle 
can  pass  into  reoflptaclo  L',  thereby  leaving 
the  buoyed  mineral  an4  metallic  particles  in 
the  receptacle  L,  from  which  they  are  taken 
to  be  afterward  treated  in  any  desired  man- 

l)la  R  pipe  extending  from  receptacle  L' to 
and  communicating  with  receptaolo  M,  and  P 
is  ft  valve  in  pipe  L'. 
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L'  is  a  pipe  which  extends  from  chamber?: 
to  pipe  L^and  is  joined  to  pipe  L' by  means  of 
a  common  T-joint,  and  pipe  L^  extends  frojn 
pipe  JJ,  forming  a  continuation  of  pipe  h\ 
P  is  a  valve  in  pipe  L^ 
When  valve  P  in  pipe  L'  or  valve  P  is  open 
and  valve  P  in  pipe  L'is  also  open,  the  liquid 
in  chamber  fc  can  pass  therefrom  through  the 
pipe  L'.  The  proportion  of  the  liquid  pass-  75 
ing  over  the  screen  K  which  is  permitted  to 
pass  through  such  screen  intochamber  fc,and 
from  thence  througH  pipe  L^  is  determined 
by  the  valve  P,  and  the  direction  such  escap- 
ing liquid  flows  is  determined  by  the  valves  80 
P  and  P,  respectively — as,  for  instance,  clos- 
ing valve  P  and  opening  valve  P  guides  the 
liquid  into  a  receptacle,  from  which  it  is  re- 
turned, by  means  hereinafter  described,  to 
the  storage-reservoir,  from  which  the  pipe  B  85 
extends,  and  opening  the  valve  P  permits  the 
liquid  to  flow  to  waste. 

When  it  is  desired  \o  empty  the  tank  A  of 
the  liquid  contained  therein  without  allow- 
ing such  liquid  to  pass  over  the  bridge-walls  90 
b  6',  as  for  cleaniag  out  the  tank  or  flushing 
it,  the  valve  I*  in  pipe  L*  is  opened;  but  ordi- 
narily valve  I*  is  maintained  in  a  closed  con- 
dition 

w  is  a  centrifugal  pump  in  receptacle  M,  95 
and  m'  is  a  pipe  from  the  centrifugal  pump 
m  to  the  tank  N    The  liquid  flowing  into  re- 
ceptacle M  through  pipe  L*  is  forced  by  the 
pump  m  into  tank  N  through  pipe  m'. 

O  is  a  float- valve  in  tank  N,  and  O'  is  the  tor- 
stem  thereof,  adapted  to  close  the  pipe  P 
(such  pipe  P  extending  from  a-liquid-snpply) 
when  the  liquid  contained  in  the  tank  N  is 
raised  a  determined  amount  and  to  open  such 
pipe  when  less  than  the  determined  amount  105 
of  liquid  is  contained  in  such  tank.    By  means 
of  this  valve  O  the  pipe  P  when  the  liquid 
returned  to  the  tank  N  through  the  pipe  m' 
is  insufficient  to  maintain  the  desired  height 
of  liquid  in  tank  N  the  additional  liquid  re-  no 
quired  is  automatically  supplied  through  the 
pipe  P. 

N'  is  the  liquid -storage  tank  from  which 
the  liquid  is  taken  through  the  pipe  B  to  sup- 
ply the  tank  A,  and  n  is  a  pipe  connecting 
the  lank  N  with  tank  N'.  The  use  of  pipe  n 
is  to  prevent  any  pulsation  in  tank  N'  from 
the  movement  of  the  centrifugal  pump  M  or 
the  water  passing  therethrough  into  tank  N. 
In  order  to  supply  liquid  directly  to  tank 
A  from  tank  N,  as  in  the  case  of  desiring  to 
flush  the  bottom  of  the  tank  A,  supply-pipe 
n',  having  valve  n*  therein,  is  connected  at  its 
upper  end  with  the  storage-receptacle  N  and 
at  its  lower  end  with  the  tank  A. 

Q  is  the  cover  of  the  tank  A,  and  Q'  is  a 
slide  in  cover  Q,  which  can  he  moved  to  pro- 
duce an  opening  of  any  desired  size  ia  the 
cover  Q. 

Q'  is  a  partition  extending  transversely  130 
across  the  tank  A  from  tlio  cover  Q  to  near 
the  BUPfacQ  ot  the  liqtiid  C  in  the  tank. 
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The  slide  Q'  and  the  partition  Q'  are  ad- 
jostable,  tlio  joint  functions  of  the  two  be- 
ing to  determine  {he  quantity  of  air  dr^awu 
throagh  tlie  tank  by  tbo  fan  S  and  its  source — 
j%  that  is,  xfhQii  the  siidaiJ^  is  near  tbe  surface 
of  th6  liquid  C  iia  the  tank  and  the  slide  Q'  is 
opened  widely  nearly  all  the  air  passing 
throngb  the  tank  will  pass  thrqAtgh  the-  open- 
ing covered  hy  the  slide  .Q',  and  a  small  por- 

Yq  tion  thereof  will  bo  supplied  nndernervth  tbe 
elide  or  partition  Q^,  while  a  larger  qviantity 
of  air  win  pass  under  the  partition  Q^  if 
B'doh  partition  bo  raised  farther  away  from 
the  liquid  C.    The  partition  Q*  has  another 

iS.facction—namely,  to  deflect  ftll,  if  any,  par- 
tiolea  of  oro-sto.jk  doating  above  tbe  liquid  C 
(is  the  air  betv/eea  thesurface  of  liquid  C 
and  cover  Q)  dovrmTard  to  the  surface  of  such 
liqtiid  as  it  passes  imderncatb  the  slide  Ql 

»o      E  is  a.  charaber  extending  traasvevselj' 

ROrcigs  the  taak  near  the  tail  eiid  thereof, and 

r  fe4  perforated  scireen  between,  the  chamber 

I^  »nd  the  t^^nk  A. 

R'  R'  are  a  serie'^  or  pipes  extending  from 

a$  the  charabor  51  to  the  tmasvereo  pipe  or  con- 
duit R^,  and  r'  ■t-'  are  valves  in  pipes  R'  R', 
respectively. 

R^  is  a  pipe  extending;  fs-om  Ihetrarasverse 
pipe  W  to  and  commnnieatJrjgwith  the  es- 

30  haustrfan.  S. 

S'  is  the  drivinj?-pulley  by  which  the  ex- 
hftost-fan  S  is  rotated. 

When  the  exhaujjt-fan  Sis  in  operation  and 
the  slide .Q'  in  cover  Q  is  omrt,  a  current  cf 

35  ai?  TVill  es.teud  from  tlj^o  slide  Q' over  the  sur- 
face of  the  liquid  contained  in  the  tank,  and 
from  thence  through  the  screen  into  the  cham- 
l^er  11,  and  from  thence  through  the  several 
]^ipes  R',  R^,  and  R'  to  and  throogh  the  os- 

40  haust-fan  S.  .By  means  of  the  series  of  valves 
r'  r'  and  the  screen  r  th>3  amount  and  direc- 
tion of  the  moving  current  of  air  can  be  de«x- 
nif ely  dotermined,  it  being  understood  that 
the  openinf^  of" the  slide  Q' is  properly  ad- 

jftS  jnsted  fos^lao  aaoant  of  current  doaired. 
.    Ta  ih(i  or>6ratioa  of  this  devico  the  liquid 
entering  the  tank  A  throngh  tbe  perforat'ioarj 
J>®  6^  in  pipk^  B'  B"  Sows  over  the  top  of  the 
partitioxis  G  Q  G  ^long;  tow^^rd  tbe  tail  end 

SO  of.  the  tank  and  over  the  bridge-'^val!  6,  an  el- 
fenreEeingittovemectbteingpro^.ueedjashere- 
iabeforo  de.'i'Cribed,  in  the  liquid  C  over  tbe 
perforations  t"  ?>"  Z>'  and  a  v/avg-ljke  move- 
iiienfc  being  prod  need  the  entire  length  of.  'the' 

S'S  tank  hy  the  partitiona  G  G  G.  The  buoyed 
tninerai  and  raetallie  particles  of  the  ore-slcok 
will  be  found  fioat.iag  in  the  form  of  a  scum 
upon  tho  surface  of  the  liquid  &I.ong  with  t;uc]j 
liquid  toward  the  tail  end  of  the  tank,  and 

6o"whea  the  eiThau8t-fan  S  is  in  operation  Iho 
wave-liko  movement  of  the  surfaco"ik)i  the 
Hqaid  is  incre&sed  and  a  rnovoaient  of  ftuch 
buoyed  mineral  and  metailic  particles  along 
upon  and  over  tho  surface  of  tho  liquid  C  at 

6$  8^  rate  In  excess  of  the  rate  of  movement  of 
th©  liquid  O  ia  obtained,  thereby  producing  a 


frictional  movprnent  facilitating  tho  separa- 
tion of  such  buoyed  mineral  and  metallic  par- 
ticles from  the  gangne  of  the  ore-stock,  where- 
by the  capacity  of  the  separator  is  increased. 

Having  thus  described  oar  invention,  what 
\v&  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

li  The  herein  -  described  process  for  con- 
centrating ores,Which  consists  in  oomraingling 
with  Dulverizod  ore-stock  buoyant  materi}il, 
then  submitting  tho  commingled  pulverized 
ore-stock  and  buoyant  material  to  movement 
and  pro3Siir©  and  eo  joining  tho  buoyant  ma- 
terial to  tho  niotaliic  and  mineral  particles 
in  the  |*j^ivoris?d,  ere,  and  then  applying  tha 
prepared  or©  while  in  a  dry  stato  to  a  strati- 
fying apparjftus,  whereby  the  buoyed  metal- 
lie  and  mineral  particles  are  separated  from 
the  gangno  by  the  eettUng  of  such  gangae, 
aub':itr,ntial27  as  described. 

2.  The  herein -described  process  ior  con- 
contratiug  or^as,  which  consists  ia  Crat  com- 
mingling with  pulverixed  ore-stcok  buoyant- 
matcriai,  then  '  submitting  the  commingled 
pulverized  ore-stock  and  buoyant  material 
to  movemeHtdndpressaro  and  eo  joining  the 
buoyant  material  to  the  mot^^liie  aiid  mltt- 
eral  particles  iathe  ptt'iverised  ore,  and  thoa 
applying  such  prepared  ore  whija  in  a  dry 
stats' to  th©  surface  0!  liquid,  fpheroby  tho 
buoyed  metaOio  RiJ.  mineral  particloa  are 
floated  on  isachliqnid  and  separated  from  the 
gungne^,  which  settles  In  the  i-iq^fd,  substaa* 
tiaily  ns  described.. 

3.  The  process,  substantially  aw  described, 
for  cor^centrating  ores,  which  consists  in  flret 
jolaiisg  the  metallic  and  mineral  particles  in 
the  pulverized  ore  with  a  qnantfty  of  buoy- 
ant matoHal  and  then  sifting  or  blowing  the 
prepared  ore  while  in  a  dry  etatO'tspon  the' 
surface  of  liquid,  whereby  tJie  buoyed  me- 
tallic and  mineral  particles  are  made  to  float 
and  thus  separate  from  tho  ganga&,  which 
settlea. , 

4.  The  herein -described  process  tor  con- 
eeatratlng  ores,  which  consists  in  lirst^  join- 
ing the  raetaUic  and  mineral  particles  in  the 
pulvorkesS  ore  wUh  a  quantity  of  buoyant 
mat-srifcl,  then  sif dug  or  blowing  tho  pre- 
pared ere  while  in  a  dry  stato  upon  tho  snr- 
fiico  of  liquid,  and  thoa  in  obtaining  v.  cur- 
rent of  air  over  tho  liquid,  whereby  he 
bnojcd  TOetj;.llic  and  mineral  particles  are 
made  to  fioat  and' to  move  along  on  and  over 
the  surface  of  such  liquid,  and  thus  separate 
from  the  gangue,  which  settles. 

■5.  The  herein- dopcribcd  process  for  con- 
centrating ores,  vihich  consists  in  firat  join- 
ing tho  metallic  and  mineral  particles  in  the 
pniverizod  ore  with  a  qa.antity  of  bu03*ant 
material,  of  obtaining  a  body  of  liquid  hav- 
ins^aaeSorvescent  condition,  and  then  sifting 
o."  blowing  the  prepared  oro  wbiie  in  a  dry 
state  apoQ  tho  surface  of  liquid  ia  such  ef- 
fervescing condition,  whereby  the  buoyed 
metallic  and  mineral  particles  are  made  to 
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float  ou  the  surfaco  of  such  liquid,  and  tlins 
separate  from  the  gaogne,  whiclj  settles, 

6.  Tho  herein -described  process  for  con- 
ceatmting  ore8» which  consists  ia  first  join- 
ing: the  metallic  and  mineral  particles  in  the 
pnlverijced  ore  with  a  quantity  of  buoyant  ma- 
tenal.of  obtaining  a  body  of  liquid  having  an 
eCervesceni  condition,  then  sifting  «?r  blow- 
ing the  prepared  ore  while  in  a  dry  state  upon 
thesmfacoof  liquid  in  such  effervescing con- 
ditlon.and  then  in  obtaining  a  current  of  air 
over  the  liquid,  whereby  tho  buoyed  metallic 
nuya  TOineral  particles  are  made  to  float  and 


to  move  along  on  and  over  on  the  surface 
of  such  liquid,  and  thus  separate  from  the 

sansue,' which  settles.>  ^^^^t 

"^  ^  CHAR?.ES  B.  HEBRON. 
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To  all  whom  it  'inaij  concern: 

Be  it  known  that  I,  Francis  Edward  El- 
moke,  a  citizen  of  England,  residingatPonte- 
jfract  road,  Hunslet,  Leeds,  in  the  county  of 
York,  England,  have  invented  certain  new 
and  useful  Improvements  in  Apparatos  for 
,  Separating  Metallic  from  Rocky  Constituents 
*of  Ores,  (for  which  I  have  applied  for  a  pat- 
ent in  Great  Britain,  dated  October  18, 1898, 
I  No.  21,948,)  of  whjch  the  following  is  aspecl-^ 
fication. 

Thi8  invention,  which  was  originally  com- 
prised in  the  application  for  patent  filed  April 
10,  1899,  Serial  No.  712,454,  b«t  has  been  di- 
I  vided  out  at  the  request  of  the  Office,  relates 
to  apparatus  for  separating  the  metallic  from 
the  rocky  constituents  of  ores,  which  I  effect 
by  bringing  a  mixtiye  of  the  pulverized  ore 
with  water  into  coptact  with  more  or  leas 
»thick  oil,  which  entraps  the  metallic  constitu- 
ents and  allows  the  rocky  constituents  to  pass 
away  with  the  water.    I  then  separate  the 
metallic  particles  from  the  oil,  which  can  be 
used  for  repeated  operations.    The  thick  oil 
•.which  I  employ  is  the  thick  tarry  residue, 
usually  called  *'  residuum/'  of  mineral  oil  af- 
ter some  of  the  more  vplatile  constituents 
have  been  distilled  off.     When,  the  whole  of 
the  one  has  been  mixed  with  wat6r  in  quan- 
l<Uty  amounting  to  several  times  the  weight  of 
he  ore,  this  is  then  mixed  with  the  thick  oil. 
The  metallic  portions  of  the  ore  are  retained, 
n  the  oil,  which  does  not  leven  adhere  to  the 
earthy  ingredients,  the  latter  being  held  in 
Jisuspension  in  the  water. 

In  the  accompanying  drawings,  Figure  1  is 

I  vertical  sectional  view  of  an  apparatus  suit- 

ible  for  carryingmy  invention  into  effect, 

omitting  the  elevated  cistern';  and  Fig.  2  is  a 

*«5ido  elevation  of  the  apparipifUs,  showing  the 

'  ilovated  cistern. 

In  order  to  enable  those  skilled  in  the  art 
0  practice  my  invention,  I  will  now  describe 
he  same  in  detail  with  reference  to  the  draw- 
iSngs. 

The  mixture  of  pulverized  ore  and  water 

lupplied  by  pipe  a  arid  also  the  oil  supplied 

)y  pipe  6  flow  into  one  end  of  adrumc,  which 

y  ilowly  revolves  on  a  horizontal  axis.    At  each 

.  Somd  of  the  drum  there  is  a  circultaf  opening, 

md  within  the  drum  annular  helical  ribs  d 


extend  from  end  to  end,  the  spaces  beCiveen 
these  ribs  being  divided  into  cells  by  aihum- 
ber  of  equidistant  blades.  The  ore  aild  wa- 
ter and  the  oil,  which  are  thus  mingled  with-  55 
out  being  broken  up,  so  as  to  form  a  uniform 
mixture,  are  carried  from  the  end  of  the  dram 
where  they  entered  to  the  opposite;  end, 
Whence  they  are  discharged  into  a  watet-sab- 
siding  vessel  e,  in  which  the  waterand  rocky  60 
constituents  mostly  subside,  while  the  oil, 
v/ith  the  metallic  constituents,  floats  above. 
The  lowest  layer  is  drawn  away  as  tailings, 
which  ma}'  be  again  treated  with  oil  by  lead- 
ing them  by  a  pipe/  to  a  second  drum  g^  65 
where  they  are  again  mixed  with  oil  supplied 
by  a  pipe  h,  the  mixture  bein^  discharged 
into  a  second  subsidence  vessel  tc.  This  may 
be  again  repeated  until  little  or  none  of  the 
metallic  constituents  remain  in  the  tailings.  701 
The  upper  layer  from  the  subsidence  vessels 
is  led  by  pipes  I  into  a  centrifugal  drum  m, 
containing  a  little  water.  As  the  drum  rap- 
idly revolves  the  metallic  particles  are  caused 
by  centrifugal  force  to  pass  from  the  oil  to  75 
the  M'atei*,  which  forms  a  layer  next  the  cir- 
cumference of  the  drum,  the  side  of  which  is 
closed,  while  the  oil,  being  lighter,  flows  over 
an  inwardly-proj€(cting  lip  n  into  the  casing  t! 
of  the  drhm,  whence  it  is  removed  by  a  pipe  (7  80 
to  be  used  over  again.  When  the  layer  of  parti- 
cles and  water  in  the  centrifugal  drum  attains 
a  certain  thickness,  the  drum  i6  stopped,  the 
layer  is  removed,  and  the  drum  receives  a 
fresh  charge  of  water  and  is  again  worked.     85 

The  oil  may  be  pumped  up  through  pipeg 
to  an  elevated  cistern  o  to  supply  the  drums 
c  and  g;  but  in  order  to  clear  the  oil  from  air- 
bubbles  I  prefer  to  draw  the  oil  up  to  the  cis- 
terp  by  creating  a  partial  vacuum  in  the  cis-  90 
tern  through  the  medium  of  any  Buitable 
m|Sans,  such  as  a  vacuum-pump  jp. 

In  carrying  out  my  invention  I  do  not  em- 
ploj'anoil  mixture.  The  thick  oil  of  the  kind 
before  set  forth,  with  the  metallic  ingredients  95 
entrapped  in  it,  floats  over  the  water,  which 
holds  in  suspension  thcearthy  ingredients 
which  have  no  oil  whatever  adhering  to  them. 

Instead  of  employing  centrifugal  force  to 
.separate  the  oil  from  the  metallic  matters  id 
mixed  with  it  the  mixture  may  be  thinned  by 
heating  it  or  mingling  it  with  solvents  of  the 
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oil,  gacbaslxjnzollne,,  -ind  bfifor  subsidence 
or  eabjsctea  %^  ■.fiUer-prcssijJg,  kg  Ihr^t  the 
grostest  portion  of  the  cil  can  Ikj  recov^'^i'fed 
for  sul?«equQBt  ass. 

Having  til  153  described  tae  nf>X\iT<d  ol  tins 
invention  ftnd  tho  best  Keans  I  kaov;  ef  car- 
jtyiugthe  samo  into  practical ef^'ect,  Iclaim — 

1.  Thc;  combination  in  an  fipjmratus  for 
sepa-Tditlng  jcetallic  i;roiii  rocky  coriatitiionts 
of  c'/c-,  of  a  rotary  drura  having  iuisraal  heli- 
cal ribs,  pipes  for  delivering  oil  and  ore  and 
water  into  oiio  end  of  said  dium,  n  water-sab- 
siding  vessel  arranged  below  tlio  drum  and 
receiving  the  oil,  ore  and  water  therefrom,  a 
centrifuifal  drum  ftrrangcd  bel ow said  wale r- 
subsiding  vessel,  and  r  pipe  for  ccadncting 
the  melraijc  portions;  and  tho  oil  from  tho  top 
of  tlie  iviiter-snbsiding  ves5jol  into  s.iid  ccn- 
trifagal  drum,  substantially  as  described. 

2,  The  combination  in  an  apparatus  for 
separr.ting  metallic  frorn  rocky  constituents 
of  ore,  of  ft  rotary  drum  having  internal  hoU- 


cal  riby  divided  into  cells  by  'loflgitiKliua 
bJadcs,  pipes  for  dolivori.'j,^  oil  fiiid  oro  5*nc 
water  into  cme  end  of  said  drikm,  a  wjiter-siib 
siding-  vessel  ari-anged  below  tho  drum  aat 
receiving  tl'.o  oii,  ore  and  water  thcj'eXron-i,  i 
centrifugal  druEi  arranged  below  the  water 
Kubaidlrig  vessel  and  cociStructed  w.iJJi  an  in^ 
Avardl y-projecting  lip '.stnd  a  surrounding  cas 
ixi^,  and  a  pipo  for  conducting  the-matallit 
portions  and  oil  f ro'ja  Uio  top  portion  oi  thi 
\vater-&ubsiding  vesjel  into  said  centrifiiga' 
drum  at  a  pojniin  pro.^;imity  to  tlio  iaw&rdly' 
pro.'iectinjy  Up  thervjof,  substantially  as  da- 
ij.crlljod. 

Jr  tcotivGony  vvhorecf  I  bavs  horecfnto  sot 
my  Iiand  in  presence  of  tvro  snbscribin<;  wit 

nC3S03. 

FKANCIS  E-DWARD  ELMORE. 

Witnesses: 

Francis  W.  Fkigout, 
A.  NurnNO. 
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j  To  all  wfvow  it  nxtny  concern: 
\  Be  it  known  that  I,  Francis  Edward  El- 
more, electrometallnrgist,  a  citizen  of  Eng- 
land, residing  at  Pontefract  ro.'id,  Iltinslet, 
Leeds,  in  the  county  of  York,  England,  have 
invented  certain  new  and  oeefu!  Improve- 
ments in  Processes  of  Separating  Metallic 
from  Rocky  Constituents  of  Ores,  (for  which 
I  have  applied  for  a  patent  in  Great  Britain, 
I  dated  October  18, 1898,  No,  21,9^8,)  of  which 
the  following  is  a  spepification. 

My  invention  relates  to  a  method  of  eepa- 

rating  metallic  constituents  of  ore  from  rocky 

and  other  impurities,  which  is  distinguished 

I  from  the  i^sual  amalgamation  proeasses  in 

whi«h  the  ore  forms  an  amalgam  with  raer- 

[  cary.  ^ 

I      It  consists  in  mixing  the  cruflhed  ore  with 
i  water  and  mixing  with  the  ore  and  orator  a 
(I  substance  other  than  mercury  v/hich  has  the 
'■;  power  of  causing  the  metallic  portions  of  the 
;)  ore  only  to  adhere  to  it,  while  the  water  and 
J  rock  or  other  impurities  of  the  ore  remain  un- 
(  affected  and  may  be  drawn  off.    The  metal- 
lic constituents  of  the  ore  are  then  recovered 
from   the  substance  in  which  they  aro  en- 
trapped.   I  have  found  that  the  heavier  oils 
are  efficacious  for  this  purpose  a£d  partien- 
larly  that  kind  of  oil  known  as  the  "residu- 
n-m^'  of  mineral  oil  after  the  more  volatile  cle- 
ments  have  been  distilled  off. 

In  carrying  out  my  process  I  prefer  to  mix 
the  ore  with  water — as,  for  ibatanco,  by  the 
I  wet  crushing  "method  in  common  use— using 
3  a  sufficient  quantity  of  water  to  make  a  freely- 
flowing  mixture,  the  fineness  of  the  ore  de- 
pending upon  the  particular  kind  of  ore 
treated.,    I  then  place  the  ore  and  v/ater  in,r«. 
Euitabte  vessel,  add  a  quantity  of  the  oil  do- 
A  pending  upon  the  particular  kind  of  ore  under 
treatment,  and  then  agitate  the  mixture  with- 
out-breaking up  the  oil  into  small  globules. 
;  The  metallic  particles  will  adhere  to  the  oil 
'  and  be  buoyed  up  and  fioated  by  it,  while  the 
A  Other  constituents  of  the  ore  will  remain  in 
the  water.    The  water  and  attendant  impuri- 
ties are  then  drawn  off,  leaving  the  oil  and 
metallic  particles.    The  metallic  particles  aro 
easily  seiparated  from  the  oil  by  mechanical 
)S  or  other  means. 

In  the  accompanying  drawings,  Figure  I'is 
a  vertical  sectional  view  of  an  apparatus  suit- 


able for  carrying  my  invention  into  practice, 
omitting  the  elevated  cistern;  and  Fig.  2  is  a 
side  elevation  of  the  apparatus,  showing  the  ss 
elevated  cistern. 

In  order  to  enable  those  skilled  in  the  art 
to  practice' m^  invention,  Twill  ndw describe 
the  sanie  in  detail,  with  reference  to  the  draw- 
ings; 6o 

The  mixture  of  pulverized  ore  and  water 
supplied  by  pipe  a  and  also  the  oil  supplied 
by  pipe  Z>  ilov/  into  one  end  of  a  drum  c,  which 
slowl)'- revolves  on  a  hori;:ontal  axis.    At  each 
finU  of  the  drum  there  is  a  circular  opening,  65 
and  within  the  drum  annular  helical  ribs  d 
extend  from  end  to  an^,  the  spaces  between 
thene  ribs  befisg  divided  into  cells  by&nnm- 
ber  of  equidiiJtant  blades.     The  ore  and  wa- 
ter and.  the  oil,  which  aro  thus  mingled  with-  70 
oat  being  broken  up  no  as  to  form  a  uniform 
mixture,  are  carriedirora  the  endof  the  drum 
where  they  entered  •  to.  the  opposite  end, 
v,honce  they  are  difjcharged  into  a  vessel  e', 
in  which  the  V7iiter  and  rocky  constituents  75 
mostly  subside,  while  the  oil,  with  the  metal- 
iic  constituents,  floats  above.    The  lowest 
layer  is  drawn  away  as  tailings,  which  may 
be  again  treated  with  oil  by  leading  thouv 
by  a  pipe/  t^  a  second  drum  g,  where  the;/  Zo 
are  Hgaiu  mixed  with  oil  supplied  hy  a  pipe 
/Vthe  rfli-xture  being  discharged  into  a  sec- 
ond subsidence  vessel  k.    This  may  be  agaiu 
repeated  until  little  or  none  of  the  metallic 
constituents-remain  in  the  tailings.    The  np-  S5 
per  layer  from  the  subsidence  vessels  is  Itjd 
by  pipes  I  into  a  centrifugal  drum  m,  con- 
taining a  little  water.     As  the  drum  rapidly 
revolves  the  raotallic'  i)artic!e3  are  caused 
by  centrifugal  force  to  pass  f-y^m  the  oil, to  90 
the  water,  which  forms  a  layer  next  the  cir-, 
cumferonee  of  the  drum,  the  side  of  which  w 
closed,  while  the  oil,  being  lighter,  flows  over 
an  inwardly-projecting  lip  7i  into  the  casing 
h'  of  the  drum,  whence  it  is  removed  by  a  ijs 
pipe  a  to  be  used  over  again.   When  the  layer 
of  particles  and  water  in- the 'centrifugal 
drum  attains  a  certain  thickness,  the  drum  is 
stopped,  the  layer  is  removed,  and  the  druns 
raeeives  a  fresh  charge  of  water  and^is  again  x<w 
fporked. 

The  oil  may  be  pumped  up  through  pipe  q 
to  an  elevated  cistern  o  to  supply  the  drums 
c  and  g;  but  in  order  to  clear  the  oil  from 
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air-bobDles  I  prefer  to  draw  the  oil  i>p  to  the 
eistera  by  creating  a  partial  vacuum  in.  the 
cistern  through  the  medium  of  atiy  suitable 
means,  such  as  a  vacuum-pump  />'. 
S  In  carrying  out  my  invention  I  do  iTot  em- 
ploy ftn  oil  mixture.  „Th0  thick  oil  of  the 
kind  before  sot  forth,  with  the  metallic  ia- 
gredionts  entrapped  in  it,  floats  over  the  wa- 
ter, wljfch  holds  in  suspension  the  earthy  in- 

10  gredients  which  liave  no  oil  whatever  adher- 
ing to  them. 

Instead  of  employing  centrifugal  force  to 
separate  the  oil  from  the  motalHc  matters 
mixed  with  it  the  mixture  may  be  thinned  by 

JS  heating  it  or  mlngliug'it  with  solvents  of  the 
oil,  such  as  benzoHn,  and  left  for  subsidence 
or  subjected  to  filter -pressing,  so  that  the 
greatest  portion  of  the  oil  can  bo  recovered 
for  subsequent  use. 

«o      Having  thns  described  the  nature  of  this 

inventroB  and  the  best  means  I  know  of  car- 

lyicgthe  earns  iato  practical  efTeot,  I  claim— 

2.\Th»  proc&ss  of  sepas^i^Rg  the  metallic 

fi'om  other  coQStltnents  of  ore,  which  consists 

*%  in  mixing  with  crushed  ore  to  ^vhich  suffi- 
cient water  has  been  added  to  raake  a  fiow- 
ing  mixture  a  subatancs  othor  than  mercury 
to  which  tho  tsjetallio  paillclos  odly  will  ad- 
here, anjl  then  recovoring  tho  m8t<^llle  parti- 

30  cles  from  sneh siih.staaci»,  substantially  wa  de- 
scribed. 

S.  The  pr&cess  of  separating  iho  metallic 
ccTJStlliaants  of  oref  from  the  rocky  or  other 
Impuritlca,  'srhk-h  corsista  in  mixing  crushed 

35  or©  with  aguSclat^t  qtiantity  of  water  to  make 
a  Howio^'  sftlstiire,  mixing  with  the  ore  and 
water  a  qofvattty  of  oil,  and  recovering  the 
metallic  par&Sclcs  from  the  oil,  substantially 
as  de©;ribot!. 

»o  3.  A  process  of  separating  tQe  metallic  from 
the  other  constituouts  of  ore,  which  consists 
in  mixing  crn^hed  ore  and  water  to  forra  a 
Hou-jng  mistUr®,  mixing  with  the  ore  and  wa- 
ter asubstanco  olbar  than  mercury  to  vshich 

4S  the  mctftlUc  particles  only  will  adhere,  sepa- 
rating the  water  and  impurities  from  tlie  sub- 
stance containing  the  metal,  and  recovering 
the  metal  from  such  Bubstance, substantially 
as  described. 

S©  4.  The  method  o-f  sepamtiug  the  metallic 
from  other  constitucats  of  ore  which  coisista 
of  commingling  pulverized  oro  to  which  snf- 
Tlcfonl  watei"  h?«.s  been  added  to  make  a  Row-, 
ing  mixture  with  oil,  ceparating  the  oil  and 

55  DelaUlc  constituents  contained  therein  fi'om 


th©??i^t0r  9b4  iinpiirities,  and  .separating  the 
tiietaUlc  cosstituents  from  the  oil,  substan- 
tially as  dQscHbed. 

5.  A  process  fcr  {separating  metallic  from 
rocky  conatitaents  of  ore  by  mixing  the  pul- 
verized ore  with  w^tor  and  mixing  the  ore  and 
water  with  oil,  allowing  the  water  carrying 
rocky  materials  to  subside,  while  tho  oil  car- 
rying metallic  constituents  floats  above,  and 
separating  tho  oil  from  these  constitnentf 
substantially  as  described. 

6.  'Theimproved  process  for  separating  me- 
tallic from  rockj'  constitceots  of  ore  which 
consists  iu  mixing  the  pulverized  ore  with  wa- 
ter, flowing  the  same  into  con  tact  sad  admis- 
turo  with  ilowing  oil,  subjecting  tho  mixture 
of  ore,  wHler  and  oil  to  subsidence,  and  then 
separating  the  oil  from  the  rocky  constitu- 
ents and  water,  substantially  as  dascribsd. 

7.  The  herein-described  pi'oeess  for  sepa-  \ 
mting  the  raetalilc  from  the  rosky  con.stitu- 
ents  of  ore,  whieh  consists  in  fi^st  misicg  pnl- 
verizod  ore  with  a  large  quantity  of  water  to 
maiutaia  the.  mixture  in  a  freely-flowing  con- 
dition, then  adding  to  this  mizture  of  water 
and  ore  a  thick  oil  of  the  character  set  forth, 
which  oil  will  adhere  to  the  metallic  conatitn- 
ents  but  not  to  the  wet  rocky  constit'aeutsj 
then  subsiding  the  water  and  rocky  material 
and  causing  the  oil  csTrylng  the  metallie  co'h- 
Etitusnts  io.Soat  o3  over  tho  body  of  water 
and  iinally  oeparating  said  oil  from  said  cn©« 
tallio  cocstitncats,  substantially  as  speciiiGd. . 

S.  Tho  herein-described  process  for  eepa-. 
rating  the  metallic  from  tho  rocky  constitu- 
ents o?  ore,  wljich  consists  in  first  mixing  pal- 
veiized  orb  with  a  large  qnantity  of  v/ator  to 
maintain  the  mixture  in  a  freely-fiowiiig  con- 
dition, then  adding  to  this  mixtare  of  water 
and  ore  a  thick  oil  of  the  character  set  forth, 
which  oil  will  adhere  to  tho  metallic  constita- 
onts  but  not  to  the  wet  rocky  constiiueats, 
the5i  subsiding  th©  water  and  rocky  roaterial 
and  causinjs:  the  oil  carrying  the  metallic  .con- 
8titU'?nts  to  float  oit  over  the  body  of  water 
and  iiaally  separating  said  oil  from  said  me- 
tallic constituents  by'cectrifugal  action,  snb* 
stantially  as  specified. 

In  te-stimony  whereof  I  have  hereant-o  ses 
my  hand  in  presence  of  two  sul^cribing  wit- 
nesses. '-' 
FRANCIS  EDWARD  ELMORE. 

Witnesses: 

Thomas  Brown, 
Thobias  Henry  BuTt. 
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jHA*^?^  whom  it  may  concern: 

Th  it  known  that  I,  Alexander  Stanley 
iSLi.'JOfiE,  a  citizen  of  England,  residing  at  4 
BJab.opcgateBtreetV/ithia,  Londou,  England, 
5  have  invented  a  certoin  new  and  useful  Im- 
provement in  Separating  Mineral  Substances 
by  tho  Soloetlve  Action  of-  Oil,  (for  which  I 
bnvo  applied  for  a  Tiatent  in  Great  Britain, 
datod.Man^b  23,  1901,  No.  6,519,)  of  which  the 

lo  foHowing  is  a  speciScation. 

Tho  selective  action  of  oil  has  been  utilized 
for  separating  motallic  substances  from 
eartliy  or  rocky  constituents  of  ores.  This 
has  generally  been  done  by  pulverizing  the 

15  oreandsrfspendiugit  in  a  considerable  quan- 
tity of  water,  eo  as  to  make  a  freely-flowing 
pulp,  then  mingling  with  it  oil,  preferably 
heavy  oil,  such  as  is  obtained  from  petroleum 
after  some  of  the  lighter  oils*  have  been  dis- 

»o  tili©d  from  it.  When  the  mixture  r0.sts,  the 
oil,  vith  most  of  the  metallic  substancea  on- 
trapped  In  it,  floats  at  the  top  and  is  separated 
from  tho  rocky]or  earthy  matters,  which  are 
rnn  oS  with  the  water  as  tailings.    The  oil  is 

15  afterward  separated  from  the  metallic  sub- 
fetancea,  usually  by  centrifugal  action.  In 
carrying  on  this  separating  process  I  have  dis- 

'^  covered  that  in  somecases  a  slight  acidulation 
of  the  mixture  greatly  enhances  the  selective 

30  acUoa  of  the  oil,  so  that  metallic  snbst-anees, 
as  ■well  as  other  mineral  substances,  such  as 
sulfur  and  plnmbago,  can  be  separated  from 
the  earthy  matters  with  which  ihey  are  nat- 
urally associated  better  than  when  there  is 

jS  no  acid  present.    By  this  means  some  metal- 
lic substances  can  be  separated  from  others — 
such,  for  instance,a3  sulfide  from  oxid3.    The 
:,  acfidulatiOn  may  be  effected  either  by  adding 
a  little  acid  to  the  oil,  in  which  caso  an  acid 

♦o  that  will  dissolve  in.  6r  mix  readily  with  the 
oil,  bnt  which  is  insoluble,  or  nearly  so,  in  wa- 
tor — as,  for  instance, -oleic  acid — is  to  be  pre- 
ferred, or  the  acid. (may  be  added  to  tho 
Rqiseoug  pnlp,  in  which  case  sulfuric  acid  may 

45  b©  employed  or  the  acid  criprous  liquors  ob- 
tained in  mine  working.    The  quantity. of 
acid  addedin  eittser  case  is  small,  as  it  often 
1  need  not  ezc<?.od  one  five-hundredth  part  of 
thovolnmoof  oil  or  water  employed  in  the 

JO  operation.  Tho  quantity  of  acid  required  to 
prodace  tho  beat  result  varies,  according  to 
tbe  cliaraoter  of  the  material  treated,  and  I 


therefore  do  not  confine  myself  to  any  defi 
nite  proportion. 

An  apparatus  by  which  my  process  can  be 
carried  out  in  practice  and  which  forms  tho 
subject  of  n  pending  application  for  Letters 
Patent  filed  the  8th  day  of  August,  1901,  Se- 
rial No.  71,372,  is  illustrated  by  the  accom- 
panying drawings,  in  whloii — 

Figure  1  is  a  view  partly  in  section  and 
partly  in  elevation,  and  Fig.  2  a  cross-sec- 
tional view. 

In  applying  my  invention  to  the  separation 
of  metallic  and  earthy  or  rocky  ingredients  of 
ore  I  prefer  to  mix  with  the  powdered  ore  from 
five  to  ten  times  its  weight  of  water,  forming 
a  thin  freely-flowing  pulp,  which  I  allow  to 
flow  into  the  mixer  A  through  a  pipe  D.  •  Into 
this  mixer  I  also  admit  a  thin  stream  of  oil 
from  a  pipe  E,  provided  with  a  regulating- 
valve,  and  a  small  quantity  of  acid  from  k 
pipe  Q>  also  provided  with  a  regulating- valve. 
The  oil  and  acid  are  mixed  with  the  pulp  by 
the  rotating  beater  0.  The  oil  by  its  select- 
ive action  coats  or  absorbs  the  metallic  par- 
ticles, sulfids,  the  tollurida,  and  the  like.  If 
plumbago,  elementary  sulfur,  or  other  sab- 
stances  of  like  character  are  present,  tho  oil 
attaches  itself  to  or  coats  such  particles,  while 
it  does  not  coat  or  attach  itself  to  tho  rocky' 
or  earthy  particles  present.  Tho  liquid  min- 
eral prilp,  oil,  and  acid  are  cjiused  to  travel 
along  the  mixer  A  and  becoune  thoroaghiy 
mixed.  This  mixture  Issues  by  an  opening 
F  into  a  subsidence-tank  G,  which  has  in  its 
upper  part  a  partition  H,  extending  down  a 
K-ttle  below  the  level  of  an  outlet-pipe  I.  In 
tho  tank  G  a  separation  takes  place  of  the 
metallic  from  the  rocky  or  earthy  ingi*edients 
of  the  mixture,  the  metallic  ingredients  ad-' 
hering  to  the  oil  and  by  it  floated  to  the  top 
on  the  left  side  of  the  partition  H,  while  the 
earthy  and  rocky  ingredientsBubsid&andaro 
allowed  to  iasuo  thrpugh  a  pipe  J,  provided 
with  a  regulating-cock.  The  metallic  ingredi- 
ents, with  tho  olKind  acid,  are  discharged 
by  the  pipe  I  int*  ^-le  drum  K  of  a  oentrifa- 
g^il  machine  whicu  revolves  rapidly  in  a  cas- 
ing L.  The  drum  has  an  inwardly-projecting 
flange  M  at  its  npper  edge.  As  the  drum  re- 
volves the  metallic  matters,  owing  to  their 
density,  accumnlato  in  an  annular  layer  at 
the  circumference  of  the  dram,  while  tho  oil 


and  acid  collect  inside  and  flow  over  the  flange 
M  into  the  casing  L,whenc8  they  are  conducted 
away  throngh  a  pipe  N.  From  time  to  time 
the  revolution  of  the  drum  is  stopped  and  the 

S  metailio  matter  removed. 

Having  thus  described  the  nature  of  this 
invention  and  the  best  means  I  know  of  car- 
rying the  same  into  practical  effect,  I  claim-^ 
The  process  for  separating  metallic  and 

o  rocky  constituents  of  ore  which  consists  in 
mixing  pulverized  ore  with  water  and  mixing 
t&e  ore  and  water  with  oil  in  the  presence  of 
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an  acia,  allowing  the  mixture  to  rest  where- 
by the  oil  havingthfe  metallic  sabetances  en- 
trapped in  it  floats  at  the  top  of  the  mixture, 
and  separating  the  metallic  constitnonts  from 
the  oil,  substantially  as  described. 

In  testimony  whereof  I  have  Uereanto  set 
my  hand  in  pf^Bence  of  two  sabaeiibing  wit- 
nesses. 

UEXA»D£B  STAXUnr  KUIOEE. 

Witnesses:  > 

Gebald  L.  Smith, 

W.  M.  HABR18. 
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To  all  whom  it  may  concern: 
•  Be  it  known  that  I;  Alexaijdbr  Stanley 
Elmobe,  a  cttisen  of  Eoglatid,  residing  at  4 
Bisbopsgate  street  tyithin,  in  the  city  of  Lon- 
(3on,  England,  hav®  invented  a  certain  new 
and  usefnl  Apparatus  for  Separating-  Min- 
erals by  the  Selective  Action  of  Oils,  of  which 
the  following  is  a  specification. 
.  This  invention  relates  to  apparatus  for  ef- 
fecting the  separation  of  minerals  by  the  se- 
lective action  of  oils,  asi.1  shall  describe]  re- 
ferring to  the  accompanying  drawings. 

Figure  1  is  an  elevation,  partly  sectional,  of 
apparatus  according  to  ;ny  invention.  Fig. 
2  is  a  transverse  section  on  the  line  II II  of 
Fig.  1. 

a  is  a'trough  having  a  rouhded  bottom,  in 
which  a  shaft  6,  carrying  a  number  of  in- 
clined agitating-blades  c,  is  caused  to  revolve 

I  by  any  suitable  pSwer.  Into  one  end  of  the 
troogh  leads  a  pipe  d,hy  which  pulverized  ore 
or  mineral  mixed  with  five  to  ten  times  its 
volume  of  water  is  fed  into  the  trongb,  while 
oil  is  fed  by  a  pipe  e  in  c[iiantity  regulated 

^  by  a  cock.    As  the  liquid  mineral  pnlp  and 

"  oil  are  caused  by  the  blades  c  to  travel  along 
the  troagh  a  they  become  thoroughly  mixed, 
and  the  mixture  issues  by  an  opening/  into  a 
snbsidecce-tank  g,  Iwhich  has  in  its  upper  part 

J' a  partition  h,  extending  down  a  little  below 
the  level  of  an  outlet-pipe  i.  In  the  tank  g 
a  separation  takes  place  of  the  metallic  from 
the  rocky  or  earthy  ingredients  of  the  mixture, 
th,e  metallic  ingredients  adhering  to  the  oil 

Jiand  by  it  floated  to  the  top  on  the  left  side  of 
the  partition  h,  while  the  earthy  and  rocky 
ingredients  subside  and  are  allowed  to  issue 
by  a  pip©i,  provided  with  a  regulating-cock. 
The  metallic  ingredients,  with  the  oil,  are  dis- 

(( charged  by  t^e  pipe  i  into  the  dram  &  of  a 


centrifugal  machine,  which  revolves  rapidly 
ia  a  casing' 7.  The  drum  k  has  an  inwardly- 
pcojecting  flange  m  at  its  upper  edge.  As 
the  drum  revolves  the  metallic  matters,0Fing 
to  their  density  accumnlate  in  an  annular  45 
layer  at  the  circumference  of  the  drum,  while 
the  oilcollccts  inside  them  and  overflows  ov«r 
tfee  flange  m  into  the  caaiag  I,  whence  it  flows 
by  a  pipe  n.  From  time  to  time  the  revolu- 
tion of  the  drum  is 'stopped  and  the  metallic  50 
matter  is  removed  from  it. 

Having  thus  described  the  nature  of  this 
invention  and  the  best  means  I  know  of  car- 
rying the  same  into  practical  effect,  I  claim — 

The  combination  in  an  apparatus  for  sepa-  55 
rating  metallic  from  rocky  constituents  of 
ore,  of  a  trough,  a  shaft  adapted  to  revolve 
-within  said  trough  and  provided  with,  in- 
clined blades,  pipes  for  delivering  oil  and 
water  to  said  trough,  a  eubsidenco-tgnk  ar-  6c 
ranged  atone  end  of  said  trough,extendingba- 
low  the  same  and  communicating  therawitb, 
said  tank  adapted  to  receive  the  liquid  min- 
eral pulp  and  oil  from  said  trough,  a  verti- 
cally-extending partition  arranged  in  said  6f 
tank  at  the  top  thereof  for  the  purpose  set 
forth,  a  centrifugal  drum  arranged  at;  on© 
side  of  said  tank,  a  pipe  connected  to  said 
tank  and  communicating  with  said  drum  for 
discharging  therein  the  metallic  ingredients  70 
and  the  oil,  and  a  pipe  connected  to  the  tank 
for  discharging  therefrom  the  earthy  and 
rocky  ingredients.  • 

In  testimony  whereof  I  have  hereunto  set 
my  hand  in  presence  of  two  subscribing  wit-  75 
nesses. 

A.  S.  ELMORE. 

Witnesses: 

Walter  James  Skerten, 
Gerald  L.  Smith. 
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To  all  iChom  it  marj  concern: 

Be  it  knowa  that  we,  John  Stovekbn,  re- 
^IdipgatCripplecreek,  in  the  couQty  of  Teller, 
ftod  Leo  Stovekkn,  residing  at  Florence,  ia 
tjie  county  of  Fremont,  State  of  Colorado, 
c'lti/.ons  of  the  United  States,  h&ve  inveDted 
new  and  useful  lajprove'ments  in  Apparatag 
for  Extractiag  Msfials  from  Their  Ores,  of 
which  the  following  is  a  specification. 

Oar  Invention  relates  to  eppamtus  for  ex- 
tracting precious  metals  from  their  ores;  and 
it  hBA  for  its  general  object  to  provide  an  ap- 
paratus designed  more  espooially  for  the  treat.- 
ment  of  ores  vo.  whicli  only  a  small  porcanC- 
age  can  be  saved  by  amal^aciation  and  which 
ores  are  of  too  low  grade  to  bo  treated  by  bar- 
rel chlorination  and  too  clayey  or  slimy  to  bo 
percolated  by  cyanid  Golution. 

The  invention  will  be  fully  understood  frou» 
the  following  description  and  claims  when 
taken  in  conjunction  with  the.iccoaapRoyiQg 
drawiug:3.  In  which — 

Figure  1  is  a  broken  side  elevation  of  the 
apparatus  constituting  the  preferred  ©mbodi- 
meuX  of  our  invention;  Fig.  2,  an  enlarged 
"diametrical  section  of  one  of  the  agitation- 
tanks  forming  part  of  the  apparatus;  Fig.  3, 
n  section  taken  in  the  place  indicated  by  the 
broken  line  3 3 of  Fig.  2  looking  downwardly; 
Fig.  4,  an  enlarged  side  elevation  of  the  filter 
forming  part  of  the  apparatus;  Fig.  4",  a  de- 
tailed plan  view  of  the  spreader  comprised  in 
the  filter;  Fig.  5,  a  slightly-enlarged  trans- 
verse section  taken  on  the  broken  line  5  5  of 
Fig.  4;  ^ig.  6,  an  enlarged  detail  section  taken 
on  the  broken  line  6  0  of  Fig.  4;  Fig.  7,  a  de- 
tail horizontal  section  taken  in  the  plane  of 
the  broken  line  7  7  of  Fig.  6  looking  down- 
wardly; Fig.  ^,  a  broken  longitudinal  verti- 
cal section  of  the  decanting-vat  forming  part 
of  i,he  apparatus,  and  Fig.  9  an  end  eleva- 
tion of  the  same  with  a  portion  of  the  trough 
broken  away. 

Similar  letters  of  reference  designate  corre- 
sponding parts  in  all  of  the  several  views  of 
the  drawings,  referHug  to  which— 

A,  Fig.  1,  is  an  ore-crusher,  which  may  be 
of  any  suitable  description ;  B,  a  bio  for  con- 
taining crashed  ore;  C,  an  elevator  for  trans- 
ferring the  crushed  ore  from  the  crusher  to 
the  bin  'D,  a  sampler  which  is  preferably  em- 


ployed, but  which  per  se  forms  no  pArtof  Odf 

invention  and  may  therefore  be  omitted  when 
desired;  E  E,  rolls  disposed  below  the  dis- 
charge of  the  bin  B  and  having  for  their  pur-  55 
pose  to  reduce  the  size  of  the  pieces  of  ore; 
F  F,  rolls,  the  purpose  of  which  is  to  farther 
j^uca  the  size  of  the  pieces  of  ore;  G,  an  end- 
less o!*ivator  arranged  to  receive  the  ore  as  it 
comes  from  the  mils  E  and  tratisfer  it  to  the  60 
rolls  F;  II,  a.pdlrerizer,  preferably  a  ball- 
pulverizer,  which  has  for  its  pqrpos©  to  re- 
dune  tbeora  toa  finely-divided  or  comraiDuted 
Plato;  L  ftconduit for condnctingtheoro from 
the  discharge  of  the  roils  P  to  the  pulvenzor;  65 
J,  a  t3».k  for  containing  the  oyanid  solution 
or  other  solvent  used  in  the  operation  of  the 
api>aratu&;  K,  a  condnit,  preferably  valved, 
which  lo»Afi  frcra  the  tank  J  and  has  dfa- 
chan;ei*  disposed  over  t,bo  rollR  E  and  F,  this  7c 
to  effect  a  mixture  of  the  solution  &vA  ore  in- 
cident ftothejrrindingof  the  latter  by  said  rolls; 
L,  a  coudcii,  prclerably  valved,  which  leads 
.from  the  conduit  K  to  the  palverisarHfiQd  has 
for  its  purpose  to  supply  Eolation  to  the  pal-  75 
vorizer,  ami  thereby  assure  the  ore  beinc: 
groundeseecdingly  fine  in  the  preaeac©  of  the 
solution;  M,  ft  iceafiurlEg  device  or  meter. of 
any  aaitablo  description  urracg^d  hi  the  cca- 
duit  K  betv.'eon  the  soiutjon-taak  J  and  the  80 
conduit  L;  N,  an  ore-feeding  device  of  any 
suitable descriptiou  eootroliitiKf  ihedischnrge 
of  the  bin  ,B;  P,  a  coao?or-.«jh&ft  h-ota  which 
the  puiQp  M  and  the  ore-feeding  device  N  crQ 
driven,  thi.s  to  assure  a  suppiy  of  aoIutioD-tb  85 
the  rolls  E  and  F  and  the  puivotizior  H  ci'ffi- 
measurate  with  th'3  qujiutity  of  oro  discharged 
from  the  bin  B ;  Q  Q5  «,gIt;itIou- t^u  ka.ct  which 
six  are  preferably  einplcyi^d,  said  tanks  beicjf; 
arranged  one  below  the  other  nad  boiagpro-  90 
vided  with  discharge-couduiiaR,  co  as  toer:- 
able  themiied'Solutioa  and  coiaraiauted  oro 
to  flow  by  gravity  from  the  ta^k  neiirest  tho 
pulverizer  II  to  the  next  lower  tank,  and  so 
on  until  they  reach  the  last  faak— i.  e.,  the  95 
lowest  tank  and  that  fai  thest.  from  the  pul- 
verizer, from  which  they  flow  to  hhe  fifter, 
presently  described ;  S,  a  conduit,  prefer.^bly 
valved,  leading  from  the  conduit  L  to  the 
agitation -tank  No.  1 — i.  e.,  the  uppermost  ro< 
tank  of  the  series — and  designed  to  supply 
said  tank  with  the  cyanid  or  other  solution 


^l\M 


790«808 


employed;  T,  a  snitAble  snnd-pump  inter- 
posod  between  and  connected  to  the  pulver- 
izer H  aud  the  Agitation-tank  No.  1  and  Imv- 
icj?  for  its  purpo;*^  to  move  thefiotution  end 
5  cosnraJnnteii  ore  from  the  former  to  tlie  latter: 
UjRillter arranged  to  receive  the  comminntM 
oj'e  and  soluSson  from  the  Inst  of  the  jogit/ition- 
tanka  Q— i.  e.,  tjir.k  No.  (J — and  havinis;  for 
its  parposefb  fw^parate  the  solution  from  the 
lo  pnlp;  V,  a  decanting-vftt  comprising  a  pln- 
raMtiy  of  spiwimte  t^uks  desijrned  to  receive 
sopaTOto  solutions  from  the  Alter  U;  W.one 
or  moro  gold-fjinks — i.  e.,  storngo-tAnks  for 
the  fjoid  solrition — arranged  to. receive  from 
15  the  vat  V;  X,  one  or  tnore  7/inc  boxes—/,  e., 
boxes  Hrranjiefl  to  receive  from  the  tank  or 
tnnks  W  and  filled  with  7/ine  nhavingg,  on 
which  Ihp  gold  precipitates;  Y,  a  sump-tank 
or  plurality  of  tAnk»  nrrivnuo<l  fo  receive  so- 
so  Intion  from  E4io  zinc  l>ox  or  boxeiis  nnd  Z  a 
centrifugal  or  other  suitable  pumjp  connected 
with  the  sump  tunk  or  tanka  and  the  tank  J 
and  designetl  to  trauRfer  the  solution  from 
the  former  to  the  latter.    When  the  solution 
»S  is  Uuifl  returned  to  the  tank  J  and  cyaeild  is 
added  thereto,-  the  solution.  Jh  t:s6d  again. 
This  materlftjly  lessens  the  co.tt  of  operatinor 
the  apparatus  and  is  advantageous  for  anoh 
reason. 
|o      The  ore -crusher  A,  the  elevator  C,  th© 
jirinding-roHs  E  and  F,  the  elevator  G,  the 
pulverizer  SI,  the  conntershaft  P,  theshafJs, 
presentlydoscribod,  of  theajzitation-tanksQ, 
the  eaad-ptunp T,  the  filter  U,  and  the  pump 
J5  'A  are  driven  by  a  enitabl©  motor  or  motors 
through  the  medittna  of  puj?nbl®  driving  con- 
nections, vrhich  jif^^'  ^^  form  no  part  of  our  in- 
vention ;ind  which  wo  have  lheroforedee»ned 
It  unnecessary  to  illustrate. 
fo      In  the  practiciil  operation  of  our  apparatus 
itwiil  bo  observeii  that  Jhoaoliit ion  j«  in  con- 
tact wiih  the  ore  incident  to  the  f^rinding  of 
the  ore  by  tiie  rolls  E  and  V  and  ineidcnt  to 
the  rodnctioh  of  the  o^e  to  a  finely  <?ii.'lded 
45  orcoinmlnnted  state  ill  the  pulverizer  n.    liiy 
virtue  of  this  and  the  subMequoitt  violent  apf- 
tation  of  tlie  eonmiirmted  ore  and  solution  in 
iho  Jankft  (]  the  solution  reiiehos  all  of  the 
values  no  matter  how  small  tho  particles  of 
50  ore  in  which  thoaame  arec-or(t?.ined,  with  tho 
result  that  wficn  but  n  weak  fyat:id  solution 
f»r  other  solvent  is  employed  an  exirriCtion  of 
from  ninely-fivo  percent,  to  riinety-eJK'^t  5>9r 
cent,  of 'values  i«  elTecicd  in  from  two  io  six 
55  hours,  and  this  witliout  any  subsequent  con- 
centration of  the  tiillin;:3.     'I'ho  icriuction  of 
tho  ore  to  a  finely  divided  or  corn minu led 
state — i.  *?.,  a  pijlv«i;iizcd  state — in  the  pres- 
ence of  Ibo  solution  etrij-ioyed  assures  the so- 
60  lution  coniactirf^t  witii  every  particle  of  ore, 
as  stated,  and  tliereby  accelerates  t!io  ex- 
traction of  the  values,  and  itria  also  advan- 
tageous Binco  leas  pouer  is  required  to  grind 
wet  ore  than  dry  ore  and  because  it  does  away 
65  with  dust  and  lessens  tho  wear  and  tear  on 
the  machinery.    It  will  also  bo  observed  that 
\.hf>  or©  reduced  to  a  pulvorized  Rtato  and  the 
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solntfon  commiDgled  therewith  pAsa  x!oatin' 
uously  and  freely  ihroogh  the  apparatus, 
which  contHbutes  materially  to  the  thorough  7* 
extraction  of  values  from  th©  ore.  In  tliftj 
ccnnecUoa  .w©  denire  it  wtulerstiobd  ihat  wo 
do  not  conSin©  oursi^lves  to  tha  means  shown 
and  d«!Bcribod  for  reducing  tho  ore  to  a  com*. 
ralaot^d  Ktalo  In  the  presencoof  theaohstloa  7j 
employed,  a§  Rny  means  may  bo  employed 
for  thispurposs  without  iuvolviniradeparluro 
from  tho  scope  of  our  invention. 

From  the  Ijistof  tho  agitation-tanks— /*e., 
tank  No.  (J — tliecommtnntedoreand  solution 
pass  to  tho  nit@r  IF,  where  the  Aolution  la 
Reparateil  from,  tho  pulptand  washes  are*  ap- 
plied to  tho  l»tt<er  to  produce  weaker  solu- 
tions. The  pulp  is  dindharged  from  the  filter 
as  tailings,  while  the  solutions  separated  from  8j 
the  pulp  are  p5p«d  or  otherwise  conducted  t-o 
seimrato  tanks  of  the  vnt  V.  Here  tiie  plimes 
in  suspension  are  allowed  to  settle  ftod  are 
drawn  off  at  the  lowelrends  of  tho  deoantiag- 
tanks,  while  the  cle^r  solution  flows  oS,at  9c 
ono  end  and  adjacent  to  tho  top  cf  the  vat 
V  and  is  led  to  the  preo^^tatlag-tank. 

^laving  described  the  general  construction 
and  operation  of  cur  Improved  apparatus,  wa 
will  now  prcceod  to  a  detailed  dasoription  of  95 
the  agitalion-tsr.ks  Q,  filter  U,  and  decant- 
in^-vat  V. 

The  tMnks  Q  are  slmihi^r  In  conetmctEoh,  (^nd 
heuco  aflctallsd  d&cription  of  the  one  shown 
In  Figs.  2  and  8  will  saftloe  to  imparfcan  nn-  i« 
darstflndios:  of  »1I.    Referring  tncrfei'oj^-^i  to   ' 
Figa.  H  and  3,  a  is  a  cylinder  (iTicd  in  the  cen- 
ter o?  the  tank  Q  and  having  a  vent  h  adja- 
cent i©  its  upp€ir  end ;  -c,  a  piston  rsiovablo  vor- 
tically  in  the  cylinder  and  havloga  rod  d  ex- 
tending through  tlie  upper  end  or  head  there- 
of; e,  a  shaft  connected  by  a  step /or  other 
means  with  the  rod/?,  so  an  to  cna^jle  it  fo 
move  verticali^/ with  and  rotate  independently 
of  said  rod  d;  (/,  a  miter-gear  to  which  the 
ehafs.  e  is  'keyed  or  feathered  and  through 
which  said  shaft  is  adc.ptod  to  move  vertically ; 
h,  a  head  connected  to  ll:e  shaft  e,  so  aa  to 
turn  and  move  vertically  therowUh;  i  i,  a<T,i- 
taling-blades  cpiineelod  together  and  to  the  •• 
head  7*  and  curved  in  tho  tUrection  of  thoi:-  . 
length  and  inclinod  in  the  direction  of  their 
widih.  Figs.  2  and  .'5,  v.'horeby  Ihoy  arendapt- 
ed  to  throw  the  comminotc<l  ore  and  solution 
outward  after  tho  mauner  of  a  centrifugal  i»' 
pump  and  upward  like  a  plow;  _/_/,  stalionnry 
vTJriigf?  conneclod  to  the  side  wuil  of  the  tauk 
and  Isaving  for  liieir  purpose*  to   force   t.lio 
mixture  of  cotmninulod  oroand  solutiuii  lack 
to  the  center  of  tho  tank  wlien  the  same  in 
thrown  outwardly  by  tho  bladod  /,  und  Ic  a 
pipe  let  into  the  cylinder  <i  below  the  pistoii 
c  and  designed,  in  common  with  llie  pipcH  k  of 
the  oilier  eylindcra  (i,  to  l)0  connected  with  a 
source  of  tluid-presaure  supply.     Wheu  the 
bhaft  e  is  rotated  by  a  driving  coiiuoclion  in- 
terraeshed  with  the  miter-gear  //,  it  will  bo 
observed  that  tho  nmterial  in  the  tank  will  ho 
thrown  outwardly  ftud  upwardi)'  against  the 
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vings  /,  which  will  roll  it  back  into  the  center 
of  the  tank.   This  is  materially  advantageons, 
since  in  addition  to  being  kept  in  saspension 
the  material  is  worked  iip  and  down,  and  con- 
5  sequently  the  cyan  id  solution  is  caused  to  ab- 
sorb the  necessary  oxygen  and  effect  a  rapid 
md  complete  dissolution  of  the  gold  and  sil- 
ver contained  in  the  ore. 
It  is  desirable  in  the  event  of  a  stop  in  the 
lo  operation  to  raise  th^  agitator  means — that  is, 
the  blades  i  and  the  parts  to  which  they  are 
connected— of  the  several  tanks  Q  cot  of  the 
raixtnre  or  pulp  therein.    This,  in  virtue  of 
our  improvements,  may  be  accomplished  by 
t$  an  attendant  opeping  a  valve  (not  shown) 
controlling  coramanicatioa  between  a  source 
of  fluid-pressure  supply  and  the  pipes  k,  for 
it  will  be  seen  that  when  fluid-pressure  is  let 
into  the  cylinders  a  of  the  tanks  Q  the  pistons 
|io  c,  shafts  e,  and  agitators  i  of  said  tanks.  V7ill 
be  raised.    To  lower  the  agitators  into  the 
mixture  or  material  in  the  several  tanks,  the 
attendant  has- but  to  openn  bleeder  (also  not 
shown)  connected  with  the  pipes /i,  whea  the 
;>$  agitators  will  gravitate  or  settle  dowa  int^the 
working  position.     (Shown  in  Fig.  2.) 

It  will  be  appreciated  from  the  foregoing 
that  both  the  raisiagand  lowering  of  the  agi- 
tators in  the  tanks  Q  may  be  quickly  and 
to  easily  effected  without  involving  effort  on  the 
part  of  the  attendant  of  the  apparatus,  which 
is  a  desideratum. 

The  filter  U  ie^  best  shown  in  Figs,  i  to  7, 
referring  to  which  I  is  the  main  friime  of  the 
5  filter,  which  preferalJly  comprises  a  base  and 
two  longitudinal  uprights  and  is  provided  at 
the  upper  sides  of  the  latter  with  parallel 
longitudinal  ways  7?i,  Figa.  5  to  7;  n  n,  trans- 
verse shafts  jonrnaled  in  the  uprights  of  the 
0  frame  at  the  ends  thereof  and  equipped  with 
sprocket-wheels  p,  arranged  in  alinement 
with  the  ways  m;  r  r,  sprocket-chaijjs  mount- 
ed on  the  wheels  2)  and  having  tlieir  upper 
stretches  disposed  in  the  ways  ni;  s,  an  end- 
;  loss  filter-cloth;  i  ^,  endless  strips  of  Tcbber 
or  other  anitable  material  secured  to  the  in- 
ner side  of  the  clpth  s  at  the  edgf»  thereof 
and  having  for  their  purpose  to  Uioac  on  the 
upper  edges  of  the  longitudinal/ ^r£^me-up- 
rightg,  and  thereby  prevent  frictii>JQM  wear 
of  the  cloth ;  u  m,  artns  con  nected  to  the  chains 
r  at  intervals  in  the  length  thereof  and  ex* 
tending  i  award! j^  therefrom ;  v  i\  links  which 
connect  the  flltor-cloth  and  rnbbor  bolts  to 
the  arras  u;  w  xv,  transverse  rolls  of  wood  6r 
other  suitiiblocaatoriarniounted  is  tboframs- 
uprlghts  below  the  upper  etr<^tcbi*of  the  hlief-. 
cloth  and  arranged,  by  preference,  in,  three 
shown  in  Fig.  -4;  ^  a:,  idl 


chains  r  and  hav    „ 

the  charas  down  on  sprocket-gears  j/'on  the 
rolls  nf,  so  as  to  assure  tho  lotation  of  the 
rolls  in  the  direction- indicated  l>y  Arrow  by 
Ihe  chains;  s  e,  trausrei-so  rolla  arranged  In 
tiiyree  sets  above  the  rolls  w  and  the  upper 


sets,  as  best  shown  in  Fig.  4;  x  a:,4a!©r 
sprocket-wheels  disposed  alwve  ftnd  in  ea- 

gagement  with  the  uppsf  fitret^has-of  the    tion, Vhioh  is' strong:,  is  reeoiv^d  la  tha  first 
ing  fo5.'the|rj>uyposotohpld  ^i(*optacle 
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stretch  of  the  filter-cloth  5 and desig&ea  ^be 
pressed  by  screws  a'  or  other  rileans  to.waid 
the  filter-cloth;  b  b',  rolls,  one  of  whteh  is  7« 
employed  in  conjunction  with'  e/wh.  set  of 
rolls  z;  c  c,  screws,  the  purpos^f  wbich  is 
to  hold  the  upper  bearing-blocks  of  the  roUs 
b'  on  the  lower  slidable  bearing-blocks  there- 
of; cV  d',  screws  for  adjusting  the  bearings  of  7j 
the  rolls  b'  in  the  direction  of  the  length  of 
the  filter  and  adjustably  fixing  the  same  to 
position;  e'  e',  belts  of  rubber  or  other  suit- 
able material  passed  around  the  rolls  z  and 
b'  and  li^ving  their  lower  stretches  arranged  So 
,iri  frictional  contact  with  the  filter-cloth  sj 
f  /',  receptacles  arranged  under  the  three 
Bets  of  rolls  w  and  designed  lo  be  conneoted 
by  pipes  g'  with  the  separate  decaating- 
tanks  of  the  vat  V;  h'  h\  pipos  designed  to  85 
be  connected  with  a  source  of  wat^er-supply 
and  arranged  to  spray  water  agaloat  tjbia 
stretches  of  the  rubber  belts  e'  between  the 
filter-cloth  s  and  the  rolls  b';  i'  i\  pipes  &r- 
tanged  to  spray  water  against  the  lower  90 
stretch  ol  the  filter-cloth  s;j\  a  rotary  beater, 
arranged  adjacent  to  the  pipes  i'  and  adapt- 
ed to  engage  the  lower  stretch  of  the  olotJ^  8; 
k'  a  traosvei^  roller  arranged  abo7e  the 
lower  stretch  of  the  cloth  s  and  adjooent'to.  9$ 
the  beater  and-  having  it«  ends  joarna|ed  in 
disks  I'  off  tjke  center  thereof,  the  disks  bd> 
ing  arranged  in  straps  m'  and  provided  with 
handles  n';  p',  a  transverse  roll  arraiige4  b^ 
low  the  lower  stretch  of  the  oletbh  tf/  g',  a  109 
weighted  transverse  roll  arranged  above  the 
lower  stretch  of  the  cloth  8  and  haviQ^rfor  its 
purpose  to  squeeze  the  samo'agaiQ0&  tjh®  rpl) 
p't  and  r'  a  rotatable  sprei&der  &rmagtA 
above  the  upper  stretch  of  the  cloth  s  &S  the  lof 
receiving  end  of  the  filter.  Ooeof  the^a^ts 
n  of  the  filter  is  designed  to  be  driven  by  a 
suitable  motor,  (not  shown,)  while  this  b^ter 
J    is  preferably  driven. from  &n  overhoftcl 
dounter-shaft.    (Also  sot  sho«r^.)  tt^ 

The  operation  of  the  filter  U  In  det&U  is  as 
follows:  The  chains  r  and  filSer-cIotk  s  are 
driven  in  the  direction  indleatad  hy  sxrovr 
and  the  beater^'  is  rotated.  The  rubber  belts 
e'  are  driven  in  the  direction  indioated  by  ar*  11^ 
row  by  the  friction  between  th®^  sad  tlse 
filter-cloth.  The  pulp  and  solution  &r®  dis- 
charged from  the  last  Jl^tatiGO-tank — »'.<?., 
tan k  Ko.  0 — through  pipe  R  lato  theapinBadsr, 
which  has  flights  extending  right  &kd  left  s£<9 
f  roip  the  center  and'  is  coaseqnently  od&piod 
to  keop  the  pulp  and  solution  jaised'and 
spre&d  the  same  uniformly  across  the  filler- 
cloth.  The  filter-cloth  carries  the  mJsod  pulp 
andeblatica  siader  the  first  set  of  press-rolls  «a| 
St  wSier©  the  Bret  rubber  bt?>It  e'  preso^  thd 
aolation  through  the  filter-cloth.    This  scSu- 


/'  find  is  cavriad  by  the  plp^  g' 

'\tt)-oneof  the.  deoantiog-tauks  of  tJ^sva&Y* 
As  it  l^ves  the-first  oefc  of  pr^-roils  mcoJjof 
the  pii\p  Adheres  to  the  fir^stbctt  0'.  Xtia, 
however,  washed  down,  to  the  cloth  by  the 
spray  of  water  from  the  adjacent  pipe  h\ 
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which  also  diiotes  tbe  values  lelt  as  moisture 
in  the  pulp.  The  mixed  pulp  and  water 
then  passes  under  the  second  set  of  press-rolls 
z,  where  the  second  belt  e  passes  the  solution, 
5  which  is  of  medium  strength,  through  the 
filter-cloth-  This  solution  is  received  in  the 
second  receptacle  /'  and  conducted  by  the 
pijp©  g'  thereof  to  a  tank  of  the  vat  V  sepa- 
rate from  that  in  which  the  first  solution  is 
o  placed.  In  leaving  the  second  set  of  press- 
rolls  the  pulp  is  watered  by  the  pipes  h'  ad- 
jacent to  the  second  belt  e',  and  the  pulp  and 
v?ate? are  carried  below  the  third  set  of  press- 
rolls.    Here  the  weak  solution,  produced  by 

15  tlMS  mixture  of  pulp^  and  water,  is  pressed 
througii  the  cloth  s  and  received  ip  the  third 
r^eptacle  /',  from  whence  it  is  conducted 
by  the  pipe  g',  complementary  to  said  re- 
oeptack'.,  to  a  separate  tank  of  the  vat  V. 

so  Atfcor  leaving  the  third  set  of  press-rolls  th© 
palp  is  forced  from  the  cloth  by  the.  water 
dischragod  by  the  pipes  i'  and  the  beater.;' 
and  is' discharged  as  tailings  from  the  filter 
tbrougli  a  launder  a?,  which  may  extend  to  a 

as  dump  or  any  other  point.  After  being  acted 
on  by  tl;e  boater  j"  the  cloth  s  passes  bet w&en 
the  sqaeeze-rolls  p'  q'y  which  sei'V©  to  press 
tho  water  from  the  cloih,  with  the  result  that 
the  samo  returns  to  the  receiving  end  of  the 

30  filter  io  a  clean  and  dry  state.  By  turning 
tho  disks  V,  and  thereby  raising  or  lowering 
the  rollor/i',  the  filter-cloth  is  carried  toward 
or  from  the  beater.y"  to  increase  or  diminish 
tho  action  of  the  beatar  on  tho  cloth. 

jj5  It  will  bo  readily  appreciated  ttpm.  tho  fore- 
going t'nat  the  construction  of  ot$r  improved 
filter  is  such  that  the  slimes  iaro  ep^eitaally 
provcntod  from  collecting  and  paeliing  dovfn 
OTi  tho  filter-cloth  and  preventing  the  paesftgo 

40  of  the  solutions  therethrough,  also  that  by 
virtue  of  tho  chains  traveling  in  waya  or 
grooves  in  the  frame  and  being  connected  to 
the  filter-clolh  the  filter-cloth  is  spread  oxxt 
and  always  held  in  proper  position  with  re- 

45  epscS  to  the  press -rolls  and  belts  e',  which 
coEidaces  to  the  thorough  separation  of  tho 
Eolutioa  from  the  pnlp. 

As  host  shown  ia  Fig.  8,  the  vatV  is  divided 
by  transvoraa  partition-walls  a'  into  a-  pla- 

50  rftlityof  separate  decanting-tanks  a*.  These 
tanks  aro  designed  to  leceive  the  solutions 
from  the  receptacles  /'  of  the  filter  IT,  and 
each  of  them  ia  provided  at  it(3  lovref  end  with 
fi.  steep  funnel  a',  which  is  provided  in  turn 

55  nt  ita  lower  end  with  a  hose  a*.  •  The  hose  of 
each  t.'^nk  is  normally  closed  by  a  clamp,  Fig. 
0,  which  comprises  a  fixed  member  a',  com- 
nectod  to  the  funnel  and  disposed  at  one  side 
of  the  hose,  and  a  pivoted  'member. a^  con- 

160  nectod  to  the  funnel  and  disposed  at  the  op- 
ncRJto  side  of  tho  hose  with  reference  to  the 
mcimijer.a'  and- normally  held  in  the  position 
«hown  by  a  weight  a'.  When  tho  solutions 
from  tho  filter  U  are  lea  into  tho  tanks  a*  of 

65  the  vat  V,  the  slimes  settle  into  the  funnels 
a"  and  are  drawn  ofT  at  intervals  into  a  trough 
(}■"',  while  the  clear  solution  passes  through 


one  or  more  oondnits  a"  at  one  end  of  the  \M.' 
to  the  gold -tank  W.  When  desirable,  the 
members  a^  of  the  clamps  of  the  several  tauks 
a*  may  be  connected  together,  so  that  all  of 
the  clamps  may  be  opened  in  concert  and 
slimes  discharged  from  all  of  the  tanks  at  one 
time. 

The  construction  described  for  controlling 
the  discharge  of  slimes  from  each  of  the  de- 
canting-tanks  is  materially  advantageous, 
since  there  is  noJiabiliiy  of  the  pulp  choking 
the  hose,  the  opening.and  closing  of 'the  hose 
serving  to  keep  the  pulp"  loose. 

We  prefer  in  practice  to  use  a  patn^  M* 
and  a  "conduit  M*  to  return  the  slimes  dis- 
charged from  the  tanks  a*  to  the  lowermost  of 
the  agifcation-tanks  or  to  the  filter,  this  in 
order  to  pass  th©  slimes  through  the  filter  the 
second  time  and  recover  the  solution  con- 
tained therein,  .  The  conduit  M"  preferably 
leads  from  the  receptjacle  or  trough  o}^  to  the 
pump  W  and  thence  to  th©  lowermost  agita- 
tion-tank, as  shown  in  Fig.  1, 

It  will  be  appreciatfid  from  the  foregoing 
that  in  virtue  of  the  fine  grinding  our  im- 
proveti  apparatus  will  treat  to  advantage  high 
or  low  grade  pyritte  and  telluride  ores  with- 
out a  preliminary  roaat,  as  the  fine  grinding 
frees  the  particles  of  gold  inclojaed  in  the  py- 
rites and  renders  the  telluride  and  other  com- 
ponnds  of  gold  more  amenable  to  the  cyanid 
solution. 

The  spreader  i^'  fs  arrangi^  in  a  bo.K  r, 
which  preferably  has  an  apron  r'.  The 
spreader  is  a  six-sided  sha^t  having  wooden 
flights  or  wings  r*^  on  its  aides,  the  wings  at 
one  side  of  the  center  of  the  shaft  being 
inclined  oppositely  to. tho^  at  the  opposite 
sidatof  the  center.-  '  The  spreader  is  driven  .by 
beli  from  an  overhead  connter-shaft.  (Not 
shown.) 

We  have  entered  into  a  dstailod  descrip- 
tion of  the  construction  and  relative  arrange- 
ment of  the  parts  embraced  in  the  present 
and  preferred  embo<iiEnont  of  our  invention 
in  order  to  imparJ;  a  full,  clear,  find  exact  un- 
derstanding of  the  same.  VVe  do  net  desire, 
however,  to  be  understood  as  confining;  our- 
solvpa  to  such  specific  canaJirnGtion  and  rela- 
tive arrangement  of  parts,  as  sneh  changes 
or  modlfiejifcions  may  be  mad©  in  practice  as 
fairly  fall  within  the  eoope  of  out  invention 
as  claimed.  a 

Having  described  onr,  invention,  what  we 
claim,  and  desire  to  secure  by  Letters  Patent, 
is—  , 

1.  In  an  apparatus  for  extracting'  preeions 
metald  from  their  ore^,  means  whereby  or©  is 
reduced  to  a  finely-divided  or  comcamnted 
state  in  the  presence  of  a  solvent,  &  eerios  of 
overflow-tanks  arranged  to  receive  the  mixed 
ore  and  solvent  from  the  reduction  m(?>anffl; 
said  tanks  containing  means  for  &gitj!iting  the 
ore  and  solvent,  and  a  filter  arrang-sd  to  re- 
ceive the  mixed  ore  and  solvent  from  the  last 
of  the  overflow-tanks,  and  adapted  to  m^' 
rat^the  solution  from  the  ore. 
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2.  la  an  apparatns  for  extractiug  precious 
metal3  from  their  eras,  means  for  rednciag 
ore  to  a  fiDely-divided  or  coiuiuinuted  state, 
mearss  for  supplying  a  cyanid  or  other  suit- 
abl9  solutioa  to  the  ore  incident  to  tlio  Miid 
rod  action  thereof,  a  series  of  oYeDfloTT-tanks 
arraagod  to  receive  the  inixod  ore  and  solu- 
ti-oa  from  tbo  redaction  means,  and  eqnipped 
with  means  for  agitaticg  tfco  ore  and  soIg- 
tioa,  raaa3B  for  supplying  aolntloa  alono  to 
the  first  o£  said  taaks,  and  a  filter  arranged 
to  receivo  tho  mixed  ore  aad  solutioa  from 
the  lEiSt  of  Uist^nks,  aad  adapted  to  separate 
ths  solutioa  frcni  the  ore. 

3.  -In  an  apparatns  for  extracting  precious 
tnetals  from  their  ores,  the  combination  of  a 
tank  for  contaiuiag  a  cyaaid  o?  othor  suitable 
eolction,  means  for  redueisijj  ofo  to  a  fiooly- 
divided  or  comminuted  state,  oae  or  more 
condajts  conneotod  with  tho  aolation-taok 
and  arranged  to  supply  tbo  ore  with  solu- 
tion incident  to  the  reduction  the  roof, 'means 
for  agitating  and  mixing  theoroand  solution, 
arranged  to  receive  the  same  from  the  redac- 
tion moans,  a  filter  arranged  to  receive  tho 
ore  and  solution  from  the  agitating  and  mix- 
ing means,  and  adapted  to  separato  the  solu- 
tion from  tbo  ore,  ono  or  more  docautJng- 
tanks  arranged  to  rC'Ceive  the  solutioa  or  so- 
lutions from  the  filter,  a  precipitating-tank 
which  receives  the  clear  solutioa  from  the 
decanting  tauik  or  tanks,  and  togj^ds  for 
tmnsferring  the  eoIi:tion  from  the  precipitat- 
ing-tank  back  to  the  solntion-taak. 

4.  In  an  sipp^rfites  for  extractJIng  precious 
metAla  from  their  ores,  the  combia'ation  of  an 
ore-bin, an  oro-foodlng  device  controlllngthe 
discharge  of  tho  bin,  meaas  for  redociegore 
to  a  finely-divided  or  coni minuted  stato,  ar- 
ranged to  receive  from  the  bin,  a  tSnk  for 
containing  a  cyanid  or  other  suitable  solu- 
tion, a  conduit  connected  with  said  tank  and 
arranged  to  snpply  the  ore  with  solution  in- 
cident to  the  r<Kluction  thereof,  a  measuring 
devica  controlling  said  oondnit,  and  a  com- 
moa  means  for  actuating  tho  ore-feeding  de- 
vice and  the  solution-meaauring  device. 

6.  In  an  apparatus  for  extractiog  preoions 
metftls  from  theic  ores,  the  combination  of  an 
ore-bin,  an  ore-foedingdevic©  controlling  the 
discharge  of  the  bin,  moans  for  TOdncing  ore 
to  a  finely-divided  or  comminuted  gtate,  ar- 
ranged to  receive  from  the  bin,  a  tank  for 
containing  a  cyanid  or  other  suitable  solu- 
tion, a  conduit  connected  with  said  tank  and 
arranged  to  supply  the  ore  wjlh  solution  in- 
cident to  tho  raductioa  thereof,  a  mea^uriag 
device  controlling  said  conduit,  a  common 
m^ans  for  actuating  the  oi-c-f6eding  device 
and  the  solutton-measuring  device,  a  aeries 
of  overflow-tanks  containiug  means  for  agi- 
tating and  naislBg  tho  oro  and  solution,  a  con- 
duit for  conveying  solution  to  the  first  of  the 
overHow-tanks,  a  pump  arranged  to  raise  ore 
and  solution  from  the  reduction  moans  to  the 
first  of  thooverflow-tanks,  a  filter  arranged  to 
ree©lve'ore%nd  solation  from  the  last  of  the 


overflow-tanks, and  separate  the  solution  from 
the  ore,  one  or  more  decanting- tanks  arranged 
to  receiveasolntion  or  solutions  from  the  filter,  70 
a  precipitating-tank  which  receives  tho  clear 
solution  from  tho  decanting  tAuk  01  tanks, 
and  moans  f or transfemag  the  solution  from 
the  pracipitating-tank  back  to  the  solutiQn- 
tank.  _         75 

C.  In  an  apparatus  for  extracting  precious 
meials  from  their  ores,  the  combination  of  an 
ore-bin,  moans  for  reducing  ore  to  a  crushed 
state,  arranged  to  receive  from  the  bin,  means 
for  controlling  the  discharge  of  ore  from  the  80 
bin,  a  tank  for  containing  a  cyanid  or  other 
suitable  solution,  a  conduit  connected  to  the 
tank  and  arranged  to  supply  the.  ore  with 
solution  incident  to  thf>  reduction  thereof, 
mcias  for  controlling  the  passage  of  solution  85 
through  said  conduit,  and  a  copipion  means 
for  operating  the  moans  for  controlling  tho 
discharge  of  the  oro  from  the  bin,  and  the 
means  for  controlling  the  passage  of  the  solu- 
tion through  the  conduit,  whereby  tho  sup-  90 
ply  of  solution  is  commensurate  with  the  sup- 
ply of  ore.     - 

7.  In  an  apparatus  for  extracting  precious 
metahi  from  their  ores,  means  whereby  ore  is 
reduced  to  a  pulverized  state  in  the  presence  95 
of  a  solvent,  means  for  agitating  the  mixed 
ore  and  solvent,  moans  for  separating  the 
solution  from  the  ore,  decanting  means  for 
receiving  the  solution  from  the  separating 
means,  and  a  preeipitating-tank for  receiving  100 
solution  from  the  decanting  means. 

8.  In  an  apparatns  for  extracting  precious 
metals  from  their  ores,  a  solvent  source  of 
supplj',  means  whoreb3'  ore  is  reduced  to  a 
pulverised  state  in  the  presence  of  solvent  105 
from  tho  source  of  supply,  means  for  agitat- 
ing the  mixed  ore  and  solvent,  means  for 
separating  tho  solution  from  the  ore,  decant- 
ing means  for  receiving  the  solution  from  the 
separating  means,  a  preeipitating-tank  for  no 
receiving  solution  from  the  decanting  moans, 
and  moans  for  conducting  the  solution  to  the 
source  of  supply. 

9.  In  an  apparatns  fo^  extraoiing  precious 
metals  from  their  ores,  means  for  separating  115 
solution  from  ore,  decanting  means  receiv- 
ing solution  from  the  separating  means,  and 
means  for  returning  slimes  from  tho  decant- 
ing means  to  the  separating  means. 

10.  In  an  apparatus  for  extracting  procions  12c 
motals  from  their  ores,  the  combination  of 
moans  for  separating  solutions  from  mixed 
ore  and  solvent,  and  separate  decanting  de- 
vices for  receiving  the  solutions  from  the  sep- 
arating means.  125 

In  testimony  whereof  we  have  hereunto  set 
oar  hands  in  presence  of  two  subscribing  wit- 
noeaes. 

JOHN  STOVEKEN,. 
LEO  STOVEKEN. 

Wi  tn  esses : 

Wt?.  n.  Tabor, 
Jamks  a.  McCandlss,9. 
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To  all  whom  it  may  concern: 
^  Be  It  known  that  I,- Guillaumb  Dakiel 
Delprat,  general  manager  of  the  mines  and 
works  of  the  Broken  Hill  Proprietary  Com- 
S'pany,  Limited,  of  Yictoria,  a  subject  of  the 
Qaeen  of  thel^etherlands,  residing  at  Broken 
Hill,  in  the  State  of  New  South  Wales  and 
ConimoQweaUh  of  Aastralia,  have  invented 

1     new  and  nsef  ul  Improvements  in  the  Extrao- 

IP  tion  of  Zinc,  Lead,  and  Silver  Snlfida  from 

\     Their  Ores,  qf  which  the  following  is  a  speoi- 

\ ,   fication. 

This  invention  relates  to  the  ostraction  or 
coDcentrstion  of  solfid  ores  to  separate  them 

IS  from  their  gaogae. 

The  oine  is  §rat  finely  ground  or  etscnped 
and  thoQ  immersed  or  dropped  into  a  bath  or 
eolation,  hereinafter  described.  An  appara- 
tus for  carrying  out  the  process  forms  the 

f»  subject-matter  of  a  separate  application^  filed 
March  9, 1903,  Serial  No.  146,8S5.  This  proc- 
ess is  readily  carried  out  at  ordinary  tem- 
peratures and  depends  upon  the  ore  particles 
baing  attacked  by  the  acid  to  form  a  gas. 
Each  or©  particle  so  attacked  will  have  a  bub- 
ble or  babbles  of  gas  adhering  to  it,  by  mGaas 
of  which  it  will  be  floated  and  can  l>e  skimmed 
or  floated  off  the  solution.  The  particles  of 
tha  ganguo,  such  as  silicates  and  other  sub- 

.3  stances  not  quickly  or  readily  Attacked  by 
acid  or  dilute  acid,  fall  to  the  bottom  of  the 
body  of  th©  solution  end  are  removed  from 
'tiroo  to  time.  To  facilitateiihe  floating  of  the 
ore  partlolBS,  suitable  salts  are  added  to  the 
solotioa  t^  increase  its  speci  6c  gravity,  as  will 
\Jo  beroinafter  explained. 

In  extracting  or  concentrating,  more  espe- 
cially th©  suiad  ores  of  sine,  lead,"and  silvePj 
I  make  use  of  a  nitric-acid  solution,  the  grav- 
ity of  which  is  increased  to  one  and  four- 
tenths,  (1.4,)  more  or  less,  by  the  addition  of 
a  saitablo  nitrate,  such  as  an  alkaline-metal 
nitrat©,  as  the  nitrate  of  soda,  nitrate  of  pot- 
ftch,  or  another  metallic  nitrate,  as  the  ni- 
trots  of  zinc  dissolved  in  water,  or  amixturo 
cf  nitrates.  The  sulfids  in  the  orearerap- 
icily  octed  upon  by  the  acid  and  gas-bubbles 
I'crKied  ca  them,  that  qtiiekly  carry  them  to 
ir;<3  surface,  whence  they  flow  away  or  are  re- 
moro'X  by  ski^uming.    The  tailings  or  waste  , 


may  be  removed  from  the  bath  from  Um&  to 
time,  as  is  necessary  or  expedient. 

The  drawing  shows  in  vertical  longitadlo&l 
section  the  apparatus  used. 

Below  an  ordinary  bin  or  hopper  1,  having  SS 
a  regulating  discharge-door  2,  is  the  pan  or 
vessel  3,  having  a  sloping  bottom  4.    The 
liquor  or  chemical  solution  is  suppli^  bj 
pipe  $  from  a  suitable  reservoir  (not  shown) 
&t&E  upper  level.    Just  below  the  door  3  is  a  6« 
plate 3 on  pintles  or  pivots  7  in  slots  8, adapt- 
ed to  boclamped  by  set-screws  9  when  the  plate 
Is  adjusted  to  the  required  angle  and  with  the 
required  extent  of  opening  between  th©  lower 
edge  of  said  plate  6  and  the  bottom  4,  the  <if 
directing- plat©  being,  primarily,  to  insure  the 
total  immersion,  of  all  particles  of  ore  ia  the 
fluid  or  liquor.    At  the  lower  end  of  the  in- 
clined bott<mi4i8  atailings-receiVeroffsump 
10,  having  a  tailings-discharge  11.    Afe  the  70 
receiying  end  of  the  sump  10  is  a  baffle-plate 
12,  estendipg  close  to  the  face  of  said  bottom 
4,  the  object  of  which  is  to  prevent  accamu- 
lation  of  concentrates  above  the  sump  10. 
Extending  from  the  pan  3  Is  a  launder  or  75 
trough  13  to  receive  the  overflow  and  the  con- 
centrates.   Under  the  bottom  4  is  a  piping 
14,  forming,  with  the  air-inlet  cock  15,  a  Ban- 
sen  burner  for  gas,  so  that  the  solnlloa  or 
liquor  may  be  heated,  if  desired.    Tha  ore  •• 
fed  from  the  hopper  1  drops  into  the  bath 
and  slides  by  gravity  over  the  bottom  to  the 
sump,  thQ,' or©  particles  being  raised  to  the 
surface  of  the  liquor  by  the  gas -bubbles 
formed,  the  action  of  the  acid  oa  thc8«3  or©  & 
particles  during  their  travel  along  the  in- 
clined bottom  and  ore  floated  oS  with  the 
overQow  through  the  trough  13,  or.  If  de- 
sired, skimmed  off. 

Having  thus  described  my  invention,  what  p* 
I  ciaimas  new  therein,  and  desire  to  secure  by 
Letters  Patent,  is — 

1.  The  method  of  separating  ores  from 
gangue,  which  consists  in  forming  a  bath  con- 
taining nitric  acid,  feeding  flnely-gronnd  ore  9^ 
thereto,  whereby  gas-bubbles  will  be  formed 
on  the  ore  particles  to  raise  them  to  the  sur- 
face of  the  solution,  and  removing  the  par- 
ticles of  ore  so  lifted  to  the  surface,  substan- 
tially ap  described. 
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S.  The  method  of  separating  ores  from 
gaagae,  which  coneistsin  forming  a  bath^on- 
taiaiag  nitrio  acid  aiad  a  suitable  nitrate, 
feeding  finelj-gronad  ore  thereto,  whereby 

5  gas-bubbles  will  be  formed  on  the  or©  par- 
ticles to  lift  them  to  the  surface  and  remov- 
ing the  ore  particles  so  raised,  gnbstantially 
as  described. 
3.  The  method  of  separating  sulfld  ores 

I©  from  their  gangae,  which  consist^  in  forming 
a  bath  containing  nitric  acid,  increasing  the 
gravity  of  the  bath  by  adding  thereto  the^ 
nitrate  of  an  alkaline  metal,  whereby  gas- 
bnbbles  will  be  formed  on  the  ore  particles 

]{  to  raise  them  to  the  surface,  and  floating  off 
the  particles  of  ore  so  raised  to  the  surface, 
aabstantially  as  described. 


■J.  The  method  of  separating,  aalfid  bres^ 
from  their  gangue,  which  consists  in  forming 
a  bath  containing  nitric  acid,  adding  thereto 
sodium  nitrate  to  increase  the  specific  grayity 
of  the  bath,  feeding  the  finely-ground  ore  into 
the  bath,  whereby  gas-bubbles  will  be  formed 
on  the  surface  of  the  ore  particles  to  raise 
them  to  the  surface  of  the  bath  and  floating 
off  the  ore  jmrticles  so  raised,  substantially 
as  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  nrpsence  of 
two  subscribing  witnesses. 

GUILLAUME  D.  DELPRAT. 

Witnesses: 

'  FREBk^  Walsh, 
Pkrcy  Newell. 
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To  all  valwm  it  in-fiy  cojtcem: 

Be  it  knov7n  that  I,  MoRiTZ  I^'siedricii 
Reznhold  Glogijek,  r  subject  of  the  Kinrj 
of  Pruseia,  Qevnmn  Einrf^ror,  residinirat  Frei- 
burg, in  the  Kingclora  01  Prussia,  German  Eta- 
pire,have  invented  esrtaia  newand  useful  I-n- 
provementa  in  Processes  of  Purifying  Graph- 
ito;  and  I  do  horeby  declsra  that  the  follow- 
ing is  ft  full,  clear,  &cfl  exact  description. 

The  prosoct  indention  relates  to  a  process 
for  pnrifyicj?  graphite  froia  it3  natural  ciia- 
eral  impuritids,  v/fcich  prcee^s  is  eppeclAlIy 
adapted  to  b^  qarrsed  out  on  a  raanufactnrin  j' 
scale,  b©£ac'?e-,  on  t?io  oneliaod,  itisverycinj- 
plo  ant!  cheap,aEd,  02  t.be  olher  band,th3  unrA 
result  )3  very  good  ant^  far  Gnperior  to  any  oli- 
tainable  by  processes  hitherto  oraploysd. 

la  my  new  process  after  being  purified  in 
a  first  waaia  from  its  heavier  impuriUes — a'^, 
for  Instsaco,  i[aa?ty,  iron,  and  the  lik^ — by 
means  Oi  cold  wa!,or  the  Krapbite  mineral  is 
mixed  with  about  tbreeorfourtimes  its  woijrht 
of  water  to  a  tbiu  p."-3te.  A  quantity  of  pe- 
troleum is  then  added  to  this  paste,  which 
quantity  is  about  half  aa  much  as  the  amount 
of  pure  graplvito  co-ntained  in  the  graphite 
mixture,  and  tho  v;holois  thoronRhly  stirred 
within  a  dOL-sd  vessel.  Afterward  the  ves- 
sel is  allowed  to  stand,  and  water  if?  sprinkled 
over  tbo  Gurfaco  of  the  liquid  by  nrcMus  of  a 
rose  or  tho  like  in  order  to  obtain  u  quicker 
and  more  coin pleto  separation  of  tbo  graphite 
particles  from  the  earthy  admixtures. 

In  my  preasnt  invention  I  desire  first  10 
point  oat  that  the  graphite  mi-Tturo  as  oub- 
mittedto  the  procet^s of  purifieation  by  moans 
of  water'and  petroleum  consists,  ex(!la3ivoI.7, 
of  grapbite  and  oarthy  admixtures.  Only  by 
this  means  ie  tho  quick  and  complete  purifi- 
cation of  the  graphite  by  means  of  the  subae- 
qnect  treatment  rendered  possible.  If  the 
grfiphito  jfQfQ  to  be  purified  by  means  of 
^aterandpoiroleum  while  the  heavieradmix- 
tores  ar&3till  present,  a  far  greater  amount 
of  petroleum,  as  well  as  of  labor,  v/ould  be 
necessary,  yet  a  complete  separation  of  iho 
graphite  from  its  admixtures  would  be  impos- 
sible. The  product  obtained  thus  would  not 
bepure.  The  high  degree  of.purity,  however, 
determines  the  value  of  tl.e  product. 

For  carrying  out  my  new  process  prefer- 


1 


I     ably  a  plurality  of  agitating  or  shaking  do- 
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vices  aro  arranged  clos©  to  each  tJthor,  One 
workman  being  suflicient  for  attoadiug  four 
of  thsin 

Figure  1  of  iheaccompauysngdrav/ingSiUns- 
tratan  two  agitating  devices  arraagsd  close  to 
each  other,  one  apparatus  b0in.5sh.0vra  in  ele- 
vation and  the  other  in  a  section  on  iins  1  lift 
Fig.  2.  Fig.  2  renresonta  a  longitudipalsoc-  60 
tion  of  an  agiuiling  apparatus. 

Each  «gItatov  A  is  obliquely  auspondadcn 
three  clisinsB  in  puch  a  manajtr  that  (ho 
wave  formed  whou  thevoaio!  is  K/j'^.itxivOd  t»lla 
back  o;::  tho  higher  part  of  tho  {x>ttor.3  and  a  65 
thorough  milling  of  oil  nud  cjr/i^bito  is  cb-"" 
tiiincd,  the  operation  bainsf  at  4?>c  Kamo  liiae 
facilitated.    Each  ves.scl  A  har)a  bandlo  C 

<i  is  gfaphite  fU'ed  in  a  V7ct  sfeio. 

b  in  J.ho  water  with  the  layer  of  oiL  70 

c  c  aro  cover.q. 

d  is  an  outlet-hole  for  the  pulpy  rsaldae— for 
instance,  a  hand-holo  wiih  a  cover,  a  door, or 
the  like.  The  tubo/ia  in  conrcctioa  ^tha 
water-supply  (7  and  (itteJ  with  afisxIbJotnbe  75 
h  and  a  rose  i.  The  tube  h  is  connected  with 
an  oibsupply  /  and  al^o  (iOed  with  a  flssible 
tube  m,. leading  to  a  mcr.thpicce  r... 

The  devices  are  preforablycporatcdbyiia- 
man  force,  because  tho  tteaiuion':  cf  tho  ma-  80 
terial  ia  utterly  difticult,  and  a  throughont 
special  Iroatracnt  ia  required  for  Ojichof  the 
large  nnmber  of  variotiea  of  tho  material. 

Hofore  the  graphite  is  hrought  into  the  ves- 
sels A  it  is  peparated  from  ifn  heavier  admix- 
tures— as  quartz,  iron,  and  tie  likes — which 
in  the  weH  -  known  manner  [^  eJTccied  by 
waf?hing  the  material  with  ^5'ater  in  long  kc-n- 
nols.  Exactly  -  weighted  quaatilios  o£  the 
material  which  thus  eontai':;3  only  graphite  90 
and  earthy  adniixturos  arc  brought  iulo  the 
vesselsA.  Then,  first  water  isadmittedfrcm 
the  tube  h  and  later  oil  fror.i  tho  tubo  m. 

The  vessels  A  aro  agitate<i  in  sliort  shock's, 
about  thirty  per  minute.  After  the  agitation 
has  taken  place  the  mistnroof  oi)  and  u'raph- 
ite  floating  at  the  swrlVico  is  subjected  to  a 
uniform  ection  of  tbo  rose,  wher^-afier  tho 
vessel  is  allowod  to  tUand  in  order  to  obtain 
the  separation  of  the  earthy  })art.s.  After  100 
tho  attendant  has  operated  four  agitators  in 
the  described  manner  the  dirty  w;aer  in  the 
first  vessel  has  become  clear  in  tho  moan- 
ti.'ue.     Tlio  workman  take.s  o!T  tho  oil-irrap)«- 
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ito  and  puts  it  into  a  collector  for  the  farther 
treatment  in  order  to  obtain  .in  any  well- 
known  manner*a  separation  of  theoil  from  the 
graphite. 

The  mixture  containing  only  fine  earthy 
substancesand  graphite  is  mixed  with  a  quan- 
tity of  water  the  weight  of  which  is  about 
three  or  four  times  as  great  as  that  of  the 
graphite  mixture.     Petroleum  is  then  added 

lo  in  the  approximate  proportion  of  one  part  pe- 
troleum to  two  parts  of  graphite  contained  in 
the  mixture.  Now  the  whole  i«given  a  strong 
rotating,  rocking,  or  reciprocating  movement 
within  a  closed  vessel,  so  that  the  mixture  is 

15  thoroughly  stirred  and  intimately  mingled. 
The  petrol&um  is  broken  np  into  very  fine 
drops  or  perles,  and  every  graphite  parricl©- 
when  touching  them  is  attracted,  while  the 
earthy  particles,  which   were  already  eatu- 

20  rated  with  water  before  the  addition  of  petro- 
leum, remain  completely  neutral.  After  the 
vessel  has  been  allowed  to  stand  the  earthy 
parts  sink  down,  while  the  petroleum  carry- 
ing the  graphite  tends  to  rise  to  the  surface. 

25  After  a  certain  time  water  is  then  sprinkled 
over  the  surface  of  the  liquid  by  means  of  a 
rose  or  the  like,  whereby  the  fine  earthy  par- 
ticles are  caused  to  sink  more  quickly,  and 
any  earthy  particles  which  may  be  carried 

3,0  upward  by  the  rising  petroleum  and  froth  are 
caused  to  sink  down  again. 

The  vessel  is  shaken  once,  twice,  or  repeat- 
edly after  the  graphite  has  been  skimmed, 
and  every  timesome petroleum  isadded.   The 

35  whole  of  the  graphite  will  then  be  taken  off 
by  the  petroleum^ 

In  the  described  manner  the  graphite  is 

qnickly,  well,  and  cleanly  separated  from  ita 

earthy  admixlares.    The  product  obtained  is 

140  of  best  qnality  and  pnrity,  yet  the  amount 


of  petroleum  and  labor  needed  is  insignifi- 
cant. It  is  even  rendered  possible  by  my 
process  to  work  graphite  mixtures  which  on'ly 
contain  ten  per  cent,  graphite  and  to  obtain 
from  them  a  product  which  is  as  valuable  as  45 
the  Ceylon  graphite. 

My  new  process  is  furthermore  especially 
adapted  for  the  purification  of  the  small  dense 
crystalline  varieties  of  graphite,  for  which  a 
commercial  purifying  proce.s8  has  not  existed  5; 
up  to  the  present  time. 

Having  now  described  my  invention  and 
in  what  manner  the  same  is  to  be  performed, 
what  I  claim,  and  desire  to  secure  by  Letters 
Patent,  is —  55 

A  process  for  purifying  graphite  in  a  wet 
and  cold  manner  by  the  use  of  water  and  pe- 
troleum, consisting  In  the  following  oper 
ations.  purifying  the  graphite  mineral  from 
its  heavy  admixtures  (as  for  instance  quartz,  60 
iron  and  the  like)  by  a  washing  with  cold 
water;  mixing  said  purified  graphite  mineral 
with  about  three  er  four  times  its  weight  of 
cold  water;  very  strongly  agitating  said  paste 
within  a  closed  vessel  after  the  addition  of  a  65 
quantity   of  petroleum   of  about  half  the 
weight  of  the  pure  graphite  contained  In  the 
mixture;  and  then  sprinkling  water  over  the 
surface  of  the  liquid,  after  the  mixture  has 
been  allowed  to  stand,  in  order  to  obtain  a  70 
quicker  and  more  complete  separation  of  the 
graphite  particles  from  the  earthy  substances, 
substantially  as  described. 

In  witness  whereof  I  have  hereunto  set  mj 
band  In  presence  of  two  witnesses. 

MORITZ  PREIDRICU  RQNB01.D  OlOeNEIi. 

Witnesses : 

Ernst.  Kratz, 
Albert  Scubnk. 
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To  all  whom,  it  may  concern: 

Be  it  known  that  I,  Israel  F.  Good,  a  citi- 
zen of  the  United  States,  residing  at  Allen- 
town,  in  the  county  of  Lehigh  and  State  of 
5  Pennsylviania,  have  invented  a  new  and  use- 
ful Apparatus  for  Separating  Graphite  or 
other  Materials  from  Associated  Impurities, 
of  which  the  following  is  a  specification. 
This  invention  relates  to  an  apparatus  for 

JO  separating  graphite  and  other  materials  from 
associated  Impurities. 

The  object  of  the  invention  is  in  a  ready, 
simple,  rfvpid,  thoroughly-feasible,  and  prac- 
tical manner  initially  to  separate  puregraph- 

jj  ite  from  Rny  associated  imparities  and  con- 
serve it  and  then  to  effect  saving  of  the  balk 
of  whatever  remains  in  the  impurities  sepa- 
rated out. 
With  these  and  other  objects  in  view,  as 

to  will  appear  as  the  nature  of  the  invention  Is 
better  understood,  the  same  consists  in  the 
novel  coDstruetion  and  combination  of  parts 
of  BE  apparatus  for  separating  graphite  and 
other  materials  from  associated  impurities, 

*5  as  will  be  hereinafter  fully  •described  and 
claimed. 

In  the  accompanying  drawings,  forming  a 
part  of  this  specification,  and  in  which  like 
numerals  Of  reference  indicate  corresponding 

3©  parts,  tb^re  Is  illustrated  oae  form  of  embodi- 
mect  of  the  invention  capable  of  carrying 
the  eamo  into  practical  operation,  it  being 
understood  that  the  elements  therein  exhib- 
ited may  be  varied  or  changed  as  to  shape, 

55  proportion,  and  exact  manner  of  assemblage 
without  departing  from  the  spirit  thereof. 

In  the  drawings,  Figure  1  is  a  view  in  ver- 
tical loagitudiaal  section  through  an  appa- 
ratus conetructed  in  accordance  with  the  pres- 

40  ent  invention.  Fig.  2  is  a  view  in  longitu- 
dinal flection  taken  on  the  line  2  2  of  Fig.  1 
and  looking  in  the  direction  of  the  arrow 
thereon.  Fig.' 3  is  a  view  in  sectional  eleva- 
tion, on  an  enlarged  scale,  taken  on  the  line 

45  3  8,  Fig.  1,  showing  more  particularly  the  con- 
veying mechnism  for  elevating  the  impure 
materials  from  the  primary  separating-tank 
to  the  washing  mechanism. 
Referring  to  the  drawings,  1  designates  an 


annular  tank  constituting  the  pKinary  sepa-  $0 
rating- tank,  the  same  being  aaltably  sup- 
ported upon  a  bed  2  and  containing  water  sup- 
plied thereto  by  the  pipes  3.    The  upper  por 
tion  of  the  tank  is  surrounded  by  a  trough  4, 
having  a  discharge-spout  5.    (CSearly  shown  ss 
in  Fig.  2.)    Disposed  above  the  tank,  with  its 
periphery  overlapping  the  inner  walls  there- 
of, is  an  upward-dished  disk  5,  which  is  rig- 
idly mounted  upon  a  shaft  6,  driven  from  a 
pulley  7  through  a  belt,  (not  shown,)  «nd  in-  60 
closing  the  shaft  6  is  a  tubular  shaft  8,  car- 
rying at  its  upper  end  a  pulley  9  and  at  its 
lower  end  a  hopper  10  and  a  fan  11,  the  lat- 
ter being  disposed  over  the  disk  and  roaating 
in  a  direction  opposite  thereto.    The  fan  11  65 
produces  a  current  of  air  which  is  mainly  di- 
rected horizontally  outward,  but  of  which  a 
small  portion  is  directed  downward  owing  to 
the  vertical  divergence  of  the  blast,  so  pro- 
ducing a  slight  downward  pressure  upon  the  70 
apwanily-dished  disk  5,  the  utility  of  which 
will  be  hereinafter  explained.    Disposed  be- 
low the  disk  is  a  second  fan  12,  rigidly  secured 
to  a  shaft  13,  driven  by  a  pulley  14,  and  in- 
closing the  shaft  13  is  a  tubular  shaft  15,  car-  7 j 
rying  at  its  lower  end  a  pulley  16  and  at  its 
upper  end  a  pair  of  arms  17,  which  are  bent 
to  project  downward  into  the  tank  and  carry 
at  their  terminals  scrapers  or  stirrers  18. 

Disposed  over  the  hopper  10  is  a  chute  19,  80 
down  which  the  finely-powderod  rock,  sand, 
or  earth  containtng  the  graphite  or  other  ma- 
terials is  fed.  Thence  it  passes  into  the  hopper 
and  down  upon  the  disk  5,  where  the  finer 
particles  or  flakes  of  graphite  are.  retained  85 
by  the  slight  downward  pressure  of  the  blast 
of  air  from  the  fan  11,  while  the  coarser  por- 
tions drop  into  the  tank  1.    The  flakes  caught 
by  the  disk  5  under  centrifugal  action  doc 
to  the  rotation  of  the  disk  are  discharged  90 
outward  and  upon  the  surface  of  the  water 
contained  in  the  tank,  this  action  being  as- 
sisted by  the  blast  of  air  from  the  fan  12, 
which  impinges  the  discharge  of  finely-di- 
vided graphite  as  it  escapes  in  a  sheet  from  ^5 
the  periphery  of  the  disk  and  operates  to 
spread  it  out  over  the  water  and  also  to  Impel 
it  laterally  to  the  trough  4,  whonca  it  es- 
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capes  throagh  (he  spoat  5  and  is  caught  in  a 
suitable  receptacle.    The  coarser  portions  of 
the  graphite,  rock,  and  sand  or  dirt  mixed 
therewith  are  forced  out  of  the  tank  and 
dovvn  an  outlet  20,  the  scrapers  18,  as  shown 
in  Fig.  2,  being  preferably  disposed  tangen- 
tially  to  their  path  of  movement,  thus  to  pre- 
vent the  material  from  banking  np  against 
the  inner  wall  of  the  tank,  aa  will  be  readily 
lo  onderstood.    Commonicating  with  the  out- 
let 20  Is  a  casing  21,  housing  an  ordinary  con- 
veyer 2-2,  driven  from  a  pulley  23,  and  this 
conveyer  elevates  the  material  and  discharges 
into  a  hopper  24.    (Shown  in  detail  in  Fig,  3.) 
t5^ComniamcatiQg  with  the  hopper  is  a  spout 
25,  tapped  into  the  chute  19,  the  mouth  of 
the  epout  bsicg  covered  by  a  fine  screen  26 
^0  eifect  separation  of  the  liner  particles  of 
graphite  which  mix  with  the  materials  ele- 
«o  vat«d  by  the  conveyer  22.    In  the  hopper 
the  material  has  oil,  either  coal-oil  or  any 
other  anitable  kind,  sprayed  npon  it  from  a 
jai^  27,  and  the  mixed  graphite,  sand,  &c., 
escapes  throngh  a  chute  28  juto  a  vv'ashing- 
85  tank  29,contoin ing  a  rotary  agitator  30,  d  riyeu 
by  a  belt  31  from  the  upper  shaft  32  of  the 
conveyer  22,  the  water  of  the  tank  29  being 
kept  at  boiling  heat  by  steam  su  pplied  thron  gh 
pipes  32*.    The  lighter  particles  of  graphite 
3©  separated  by  the  agitator  and  that  float  on 
the  surface  of  the  water  in  the  washing-tank 
are  removed  by  a  skimming  device  33  and  are 
disbhargsd  into  a  tank  34,  containing  water, 
whencQ  they  are  removed.  The  skimming  de- 
SS  vice  conaprLsea  a  belt  34',  supported  by  two 
pulleys  S^**,  dlopo'j©d  in  horizontal  alinement 
above  tho  t&nk  29,  one  of  the  pulleys  being 
driven  by  any  suitable  means,  not  necessary 
to  b©  shown.    Secured  at  Tegnlar  intervals 
40  to  the  belt  ar©  carved  armB  34%  which  are  in 
length  equal  to  the  width  of  the  tank,  which 
latter  io  rectaagaiRr  in  shape,  the  arras  being 
hinged  to  keepers  34'',  secured  to  the  belt,  a 
spring  34%  coacting  with  each  arm,  operating 
normally  to  cacsQ  it  always  to  occnpy  a  posi- 
tion at  right"  angles  to  the  belt,  while  permit- 
ting it.  to  yield,  as  indicated  by  dotted  lines. 
The  tank  has  associsted  with  the  upper  por- 
tion of  its  rear  end  an  inclined  plate  3i',  sup- 
ported in  the  tank  by  a  plate  34«,  the  outer 
end  of  the  plate  34'  being  projected  over  the 
upperedge  of  the  tank  to  constitute  a  lip  34''. 
As  the  belt  is  rotated  the  arms  or  skimmer 
elements  34°  travel  along  the  upper  surface 
[S5  of  the  material  contained  in  the  tank  and  con- 
vey it  to  the  plate  34',  up  which  it  is  pushed, 
the  incline  of  tho  said  pla-te  operating  to  cause 
the  arm  to  be  folded  inward  toward  the  belt, 
AS  shown;  but  as  soon  as  it  passes  the  lip  34'' 
So  the  arm  will  resume  its  normal  position. 

The  coarser  portions  of  the  graphite  and 
any  sand  or  the  like  remaining  in  Ehe  wash- 
ing-tank pass  down  an  outlet  35  into  a  Con- 
duit 38,  in  whic^  is  arranged  a  screw  con- 
veyer 37,  which  feeds  the  ma  .erial  to  a  sec- 
ond bncket  conveyer  38,  arranged  In  a  houo- 
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ing  39,  the  conveyer  being  driven  by  a  pul- 
ley 40,  revolved  by  a  belt,  not  necessary  to 
be  shown.  The  material  elevated  by  tho 
conveyer  38  is  discharged  into  a  hopper  41, 
thence  passes  through  a  chute  42  into  the 
hopper  43  of  a  muller  comprising  two  circu- 
lar blocks  of  wood  44  and  45,  the  latter  being 
stationary  and  the  former  being  revolved  by 
a  shaft  46,  driven  by  a  pulley  47.  The  mull- 
ing-blocks  are  arranged  within  a  tank  48, 
containing  water  and  provided  with  a  spout 
49,  which  discharges  into  a  trough  50,  having 
a  screen  61  to  separate  the  sancl,  <fec.,  from 
the  graphite,  the  trough  having  connected  80 
with  it  a  pipe  or  conduit  52,  which  connects 
with  a  settling-tank  53  of  the  usual  constrac- 
tion.  As  the  upper  muller-block  is  rotated 
it  operates  to  reduce  the  graphite  to  a  pasty 
mass,  which  settles  in  the  tank  53,  whence  it  85 
is  removed,  the  tank  being  provided  with  the 
usual  baffle-plates  54  common  to  such  strnc- 
turos  and  with  an  overttow-spout  55. 

The  operation  of  this  machine  is  extremely 
rapid  and  is  continuous  and  effects  in  athor-  90 
oughly  efficient  and  practical  manner  the  sep- 
aration of  the  graphite  f  roui  any  associated 
imparities. 

Having  thus  described  the  invention,  what 
I  claim  as  new  is — 

1.  An  apparatus  of  the  character  speelfled, 
comprisinga  rotary  receiving-table,  and  pneu- 
matic means  for  holding  the  finer  particles  of 
graphite  thereon  while  the  coarser  portions 
escape. 

2.  An  apparatus  of  the  character  specified, 
oomprising  a. rotary  receiving- table,  pneu- 
matic means  for  holding  the  finer  particles  of 
graphite  thereon  while  the  coarser  portions 
escape,  and  pneumatic  means  for  impelling 
the  finer  particles  laterally  to  a  point  of  dis- 
charge. 

3.  An  apparatus  of  the  character  specified, 
comprisingannpward-dished  receiving-table, 

a  fan  disposeti  above  the  table  for  holding  110 
the  finer  particles  of  graphite  thereon  while 
the  coarser  portions  escape,  and  a  fan  dis- 
posed beneath  the  table  for  impelling  the  finer 
particles  to  a  point  of  escape. 

4.  An  apparatus  of  the  character  specified,  115 
comprising  an  annular  tank,arotary  upward- 
dished  receiving  -  table  projecting  over  the 
tank,  a  fan  disposed  respectively  above  the 
table  and  rotating  in  the  direction  opposite 
that  of  the  table,  and  rotary  scrapers  disposed 
within  the  tank. 

5.  An  apparatus  of  the  character  specified, 
comprising  means  for  separating  the  finer 
graphite  from  any  associated  impurities, 
means  for  conserving  the  finer  particles,  a 
washing-tank  embodying  agitating  mechan- 
ism, means  for  conveying  the  residuum  to  the 
washing- tank,  means  for  mixing  oil  with  said 
residuum  before  being  discharged  into  the 
washing-tank,  a  skimming  device  associated 
with  the  lank  to  remove  the  finer  particles 
from  the  tank,  a  muller,  means  for  convey- 
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iiig  the  coarser  particles  from  tbo  washing- 
tank  to  the  innllor,  and  a  settling-tank  com- 
municating with  the  muUer. 
6  Aq  apparatus  of  the  character  specified, 
5  comprising  an  annular  tank  having  a  periph- 
eral trough  associated  therewith,  an  np- 
•wardly-dished  receiving-t^ble  having  its  pe- 
riphery disposed  over  the  tank,  blast  mech- 
anism disposed  above  and  below  the  table 

lo  and  rotating  in  a  direction  opposite  thereto, 
a  hopper  associated  with  the  npper  blast 
mechanism,  rotary  stirrers  disposed  within 
the  tank,  a  washing-tank,  conveying  mech- 
aniBm  communicating  wi'h  the  aiuiular  tank 

15  and  discharging  into  the  washing-tank,  a 
chule  for  discharging  flie  -coar-Her  portions  of 
graphite  to  the  hopper  of  tlie  upper  fan  and 


the  finer  particles  to  the  washing-tauk,  means 
for  supplying  oil  to  the  mixed  finer  and 
coarser  portions  before  entry  into  the  wash- 
ing-tank, agitating  and  skimming  mechan- 
ism associated  with  the  washing-tauk,  a 
mullcr,  conveying  mechanism  communical- 
iug  Willi  the  washing-tank  and  discharging 
into  the  muller,  and  a  settling-tank  in  com- 
munication with  the  muller. 

In  testimony  that  I  claim  the  foregoing  as 
my  own  I  have  iiereto  affixed  my  signatun:  iu 
the  presence  of  two  witnesses. 

ISRAEL  V.  GOOD. 

Witnesses: 

Peter  G.  Conkad, 
David  T.  ITiskkv. 
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EXTRACTING  ZINC  OR  OTHER  SULFIDS  FROM  THEIR  ORES. 


SPECIFICATION  forming  part  of  letters  Patent  No.  768,036,  dated  Au^ost  23,  190€ 
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To  a?l  whom  it  may  concern: 

BeitknownthatI,GuiLLAiJMEDANiKLDEL- 
PRAT,  a  subject  of  the  Queen  of  the  Nether- 
lands, residing  at  Broken  Hill,  in  the  State  of 
;  New  South  Wales  and  Common wealtlv  of  Aus- 
tralia, have  invented  certain  new  and  useful 
Improvements  in  Extracting  Zinc  or  other 
Sulfids  from  Their  Ores,  of  which  the  follow- 
ing is  a  specification. 
I  The  Hnel.v-divided  ores  are  immersed  in  a 
hot  but  preferably  not  boiling  soltjtion  of  salt 
cakeorof  sodiumsulfateand  sulfuricacid,  and 
the  sulfids  rise  to  the  top  and  are  skimmed  off 
or  otherwise  removed. 

A  suitable  apparatus  for  carrying  out  the 
process  is  shown  in  section  in  the  accompanyr 
ing  drawing. 

Below  an  ordinary  bin  or  feed-hopper  1, 
having  a  regulating  discharge-door  2,  is  the 
pan  or  vessel  3,  having  a  sloping  bottom, 4. 
The  liquor  or  chemical  solution  is  sup7>lied  by 
pipe  5  from  a  suitable  reservoir  (not  shov/n) 
at  an  uppei  level.  J  ust  below  the  door  2  is  a 
plate  6  on  pintles  or  pivots  7  in  slots  8,  adapt- 
ed to  be  clamped  by  set-screws  9  v/hen  the 
plate  is  adjusted  to  the  required  angle  and 
with  the  required  extent  of  opening  betwetiti 
the  lower  edge  of  said  plate  6  and  the  bottom 
4,  the  directing-plate  being  primarily  to  in- 
sure the  total  immersion  of  all  particles  of 
ore  in  the  fluid  or  liquor.  At  the  lower  end 
of  the  i*nclined  bottom  4  is  a  tailings-receiver  or 
sump  10,  having  a  tailings-discharge  11.  At 
the  receiving  end  of  the  sump  10  is  a  baffle- 
])Iato  12,  extending  close  to  the  face  of  said 
bottom  4,  the  object  of  which  is  to  prevent 
accumulation  of  concentrates  above  the  sump 
10.  Extending  from  the  pan  3  is  a  launder  or 
trough  13  to  receive  the  overflow  and  the  con- 
centrates. Under  the  bottom  4  is  piping  14, 
forming  with  the  air-inlet  cock  15  a  Bunsen 
burner  for  gas,  so  that  the  solution  or  liquor 
may  be  raised  to  any  desired  temperature. 
The  ore  fed  from  the  hopper  1  drops  into  the 
heated  bath  and  slides  by  gravity'  over  the 
bottom  to  the  sump,  the  ore  particles  being 
raised  by  the  gas-bubbles  to  the  surface  of 
the  liquorduring  the  travel  of  the  ore  over  the 
inclined  bottom  and  are  floaled  ofl'  with  the 


overflow  through  the  trough  13  or;  if  deeired.  50 
skimmed  off.  This  apparatus  forms  the  sub- 
ject-matter of  a  fteparate  application  for  pat- 
ent fifed  March  9,  1903,  Serial  No.  146,895, 
to  which  1  therefore  make  no  claim  in  this  ap- 
plication. 55 

In  practice  the  "sulfid  ores,"^' including  In 
snch  term  the  products  and  waste  f rcwft  other 
metallurgical  processes,  are  finely  pulverized, 
c>>  v»c!l  understood,  and  are  then  ready  for  im- 
niersion  in  th©  hot  bath.  -  This  bath  consists  60 
of  a  solution  of  sail  cake  in  water  of  a  specific 
gravity  approximating  to  1.4,  (one  and  four- 
tentlis,)  ^rhich  is  kept  hot,  but  preferably  is 
not  allowed  to  boil.  As  an  alternative  the 
bath  consists  of  a  solution  of  sodium  sulfate  65 
in  water,  to  which  isadcledfree  sulfuricacid, 
so  that  the  resultant  will  approximate  th6 
statM  JKpecific  gravity  of  1.4,  (one  and  four- 
tenths,)  and  this  bath  is  also  kept  heated  and 
Iikewis€)  pr<3ferably  not  allowed  to  boil.  As  70 
lb?  OJB  immerses  itself  in  the  heated  bath  the 
sxA^iih  With'  gjaiJ-bubbles  of  sulf ureted  hydro- 
gen attached  disengage  themselves  from  the 
gangue,  rising ^to  the. top,  whence  feheyjnay 
flow  avv'ay  or  be  skimmed  off.  The  tailings  75 
or  v/astc  may  bo  removed  from  the  boUom  of 
the  sump^  at  intervals  as  desired. 

Having  thus  described  my  inventibOf  what 
I  claim  as  new  therein,  and  desire  to  secure  by 
Letters  Patent,  is —  iJo 

1 .  The  method  of  separating  ores  frora  their 
gangue,  which  consists  in  forming  an  aqueous 
solution  of  an  acid  capable  of  reacting  with 
the  ore  to  form  a  gas  and  increasing"  tlie  den- 
sity of  said  solution  by  adding  thereto  a  suit-  »S 
able  substance,  then  feeding  the  mi2l;are  of 
ore  and  gangue  to  the  solution,  decreasing  the 
density  of  the  gas  as  it  is  formed  on  the  ore  par- 
ticles,' and  removing  the  ore  particles  raised  to 
the  surface,  substantially  as  described.  90 

2.  The  method  of  separating  ores  from  their 
gangue,  which  consists  in  forming  a  solation 
of  a  suitable  acid  capable  6i  reacting  with  the 
ore  to  form  a  gas,  increasing  the  density  of 
the  solution  by  adding  thereto  a  suitablei  salt  95 
soluble  therein,  then  feeding  the  mixture  of 
ore  and  gangue  to  the  solution  and  decreasing 
the  d'cnsity  of  the  gas  as  it  is  formed,  whereby 
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the  size  of  jiiLs-bubbles  will  be  increased  and 
tlic  oi*e  raised  to  the  surface  of  the  solution, 
sul»stHntially  as  described. 

3.  TIjo  method  of  separating  ores  from  their 
«i  j>-jin*rue,  which  consists  in  forming  a  solution 

of  an  acid  capable  of  reacting  on  the  ore  to 
form  a  gas,  and  increasing  the  density  of  said 
solution  by  a  suitable  substance,  then  feeding 
the  Hnel.y-ground  mixture  of  ore  and  gangue 
lo  to  the  solution  and  linally  removing  the  Ore 
particU^  raised  to  the  surface,  substantially 
as  described. 

4.  Hic  method  of  separating  su  I  fid  ores  from 
their  gangTie,  which  consists  in  forming  a  so- 

.")  lution  containing  sulfuric  acid,  and  adding 
thereto  a  substance  soluble  therein  and  capa- 
ble of  increasing  the  density  of  the  solution^ 
feeding  fine  ore  thereto  capable  of  reacting 
with  sulfuric  acid  to  generate  a  gas  and  there- 

*o  by  raise  the  ore  to  the  surface,  and  removing 
the  ore  »o  raised  to  the  surface,  substantially 
as  described. 

5.  Themetliod  of  separating  sulfid  ores  from 
their  gangue,  which  consists  in  forming  a  so- 

*5  lution  of  sulfuric  acid  and  a  sulfate,  maintain- 
mpr  tlte  solution  heated   below  the  boiling- 


point,  feeding  finely  -  ground  ore  Uiercto, 
whereby  the  ac'd  will  react  with  the  soluble 
sullid-ore  particles  present  to  form  sulfureted 
hydrogen  and  be  liftc'd  by  bubbles  of  said  gas  30 
to  the  surface  of  the  solution,  and  removing 
tiie  ore  so  carried  to  the  surface  pf  the  solu- 
tion, substantially  as  described. 

6.  The  method  of  separating  sulfid  ores  irortx 
their  gangue,  which  consists  in  forming  a  J50-  35 
lution  of  sulfuric  acid  and  sodium  sulfate, 
maintaining  the  solution  heated,  below  the 
boiling-point,  feeding  finely-ground  ore  there- 
to, whereby  the  acid  will  react  with  the  solu- 
ble sulfid-ore  particles  present  to  form  sul-  4* 
fureted  hydrogen  and  be  lifted  by  bubbles  of 
said  gas  to  the  surface  of  the  solution,  and  re- 
moving the  ore  so  carried  to  the  surface  of 
the  solution,  substantially  as  described. 

Intestimony  whereof  I  have  signed  my  name  4S 
to  this  specification  in  the  presence  of  two  sub- 
scribing witnesses.   . 

GUILLAUME.D.  DELPRAT, 

Witnesses: 

Fred  Wai^h, 
Percy  Nkwki.l. 
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To  all  whom  it  maij  concern: 

Be  it  known  that  I,  Ojsmo  Kendall,  a  sub- 
ject of  the  King  of  Great  Britain  and  Ireland, 
residing  at  Upper  Norwood,  in  the  county  of 
Surrey,  England,  have  invented  Improve- 
ments in  the  Separation  of  Mineral  Substances- 
by  Means  of  the  Selective  Action  of  Oil,  of 
which  Uie  following  is  a  specification. 

According  to  this  invention  crushed  graph- 
ite-containing material — for  example,  graph- 
ite ore  or  graphite  waste — is  mixed  with  wa- 
ter and  brought  intimately  into  contact  or 
thoroughlj  mixed  with  pure  thin  oil — as,  for 
example,  kerosene  or  paraffin  oil — which  ad- 
heres to  and  by  reason  of  its  levity  separates 
the  graphitic  substance  (this  may  be  more  or 
less  pure  graphite)  from  associated  rocky  mat- 
ter, which  by  reason  of  its  weight  and  non- 
affinity  to  oil  sinks  in  and  is  conveniently  car- 
ried off  by  the  water.  The  graphitic  substance 
is  or  may  be  afterward  separated  from  tlie  oil 
and  the  latter  is  or  may  be  used  again  in  sub- 
sequent similar  operations.  In  separating 
graphitic  substances  in  this  way  I  do  so  or 
may  do  bo  by  means  of  apparatus  and  in  the 
nutnnerthatl  will  now  describe.  Thecrushcd 
grap^iteKxmtaining  material  mixed  wjlh  v/a- 
teir  aftd  ©Sl,fe.«upplied  to  an  agitator  or  mi.xcr 
adai^ted  to^^^duce  a  thorough  mixing  of  the 
materials  under  the  action  of  gravity  alone, 
and  from  this  agitator  or  mixer  the  mixture 
jKisSfs  in  the  form  of  a  thin  sheet  or  thin 
shocts^  or  the  like  (preferably  annularly  and 
horizontally)  and  at  9.  considerable  velocity 

3S  into  a  ycffiel,  which  is  initially  filled  with  wa- 
ter or  water  and  oil  and  is  of  such  a  shape 
and  ha.s  the  material  discharged  into  it  in  such 
a  position  «s  to  enable  water  and .  rocky  mat- 
ter or  ganguc  to  pass  off  at  an  outlet  or  out- 

40  lets  at  or  near  the  bottom  and  the  oil  to  carry 
tlie  graphitic  substance  up  with  it  to  the  sur- 
face, whence  the  mixture  flows  off  to  have  the 
graphitic  substance  separated  from  foreign 
matt'Cr,  including  it  may  be  the  oil,  in  any  suit- 

45  able  manner. 

In  one  example  of  tha  treatment  of  graph- 
ite-containing material  according:  to  this  in- 
'"^ntion  the  apparatus  is  employed   thai    is 


shown  diagraramatically  in  the  accompanying 
drawings,  whereof — 

Figure  1  is  a  diagrammatical  general  Sec- 
tional elevation  of  the  apparatus,  and  Figs.  2 
to  13,  inclusive,  are  plans  of  twelve  disks  used 
therein. 

The  crushed  material  mixed  with  water  and 
oil  is  supplied  to  an  agitator  or  mixer  com- 
prising a  number  of  disks  or  other  plates  a, 
perforated  or  made  foraminous  and  horizon- 
tally disposed,  spaced  apart,  and  fixed  within  a 
vertical  casing  h.  Below  the  agitator  or  mixer 
there  is  a  vat  e, containing  water,  into  which  the 
mixture  is  projected  in  a  thin  horizontal  annu- 
lar sheet  d  from  a  vertical  pipe  /',  the  lower  end 
of  which  is,  say,  twenty-four  inches  below  the 
top  of  the  vat  and  Is  provided  with  a  valve-like 
device  /,  by.  means  of  which  at  the  bottom  of 
the  pipe  e  an  annular  outlet  of,  say,  twenty- 
four  inches  in  diamet^rjs  formed  and  which  can 
be  adjusted  in  depth  by  means  of  a  hand-wlieel 
;//  to  vary  the  cross-sectional  area  of  the  outlet. 
The' oil  and  the  graphitic  substance  carrie<l 
by  it  rise  to  the  surface  of  the  water  in  the 
vat  and  flow  over  the  rim  of  the  vat  into  an 
inclined  launder  g,  from  which  they  flow  into 
a  .settling-tank  A,(or  scries  of  settling-tanks  or 
into  a  vessel  similar  to  that  above  described.) 
From  the  settling  tank  or  tanks  the  surface 
matter  flows  into  a  closed  receptacle  /.whence 
it  can  l)c  forced  by  means  of  compressed  air 
througli  a  pipe  /  into  a  liltcr^prcss  k.  The 
plates  <i  of  the  agitator  or  mixer  have  their 
perfoi'ations  so  arranged  and  shaped  that  dif- 
ferent portions  of  the  materials  will  be  caused 
to  flow  at  different  rates  withirj  the  agitator 
or  mixer,  and  will  consequently  become  thor- 
oughly mixed. 

Figs.  2  to  13,  inclusive,  are  plans  of  the 
twelvedisks  employed  in  the  apparatus  shown 
and  show  relative  sizes  and  an  arrangomentoF 
the  ])erforations  I  thereof  by  means  of  which^ 
the  effect  desired  can  l)e  attained.  The-  total 
area  of  the  perforations  /  in  each  disk  a  is 
equal  to  the  cross-sectional  area  of  the  narrow- 
est portion  of  the  pipe  plus  an  amount  ncce.s- 
sary  to  compeni>ate  for  friction.  The  vat**  i.s 
so  shaped  that  incl  incd  surfaces?*  and  inlfiWH 
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the  ascending  oily  matter  into  a  constricted 
annulus  jy  of,  say,  a  diameter  of  forty-eight 
inches  and  a  width  of  an  inch  and  a  half,  and 
another  inclined  surface  r  deflects  the  falling 
water  and  rocky  matter  or  gangue  toward  an 
outlet  s,  which  is  centrally  arranged  and  is, 
say,  forty -eight  inches  below  the  bottom  of 
the  pipe  e.  The  oil  may  be  mingled  with  the 
material  to  be  treated  as  it  is  borne  to  the  top 
of  the  agitator  or  mixer  through  a  channel  t 
by  a  sufficiency  of  water  supplied  to  it  in  a 
conduit  ?/,  as  through  perforations  in  a  pipe  v, 
the  oil  passing  into  the  mixture  through  a 
number  of  fine  orilices  arranged  to  discharge 
beneath  the  moving  mass  of  material.  The  oil 
may  thus  be  supplied  by  a  number  of  pipes  a;, 
which  arc  at  right  angles  to  the  direction  of 
flow  of  the  material  and  have  perforj^tions  to 
discharge  the  oil  in  the  same  direction  as  that 
of  the  material  and  each  of  which  has  behind 
it  an  inclined  plane  y,  adapted  to  direct  the 
material  to  be  treated  slightly  upward  and 
over  the  perforations  of  the  corresponding  oil- 
pipe  X.  The  rocky  matter  or  gangue  issuing 
from  the  vat  may  be  passed  to  another  and 
similar  agitator  or  mixer  for  like  treatment  if 
necessary.  The  remaining  oil  in  the  cakes  of 
the  filter-press  may  be  partly  or  wholly  dis- 
placed by  a  subsequent  water  wash,  an^  there- 
by partly  or  wholly  recovered. 

It  will  be  understood  that  the  dimensions 
hereinbefore  stated  may  be  varied  in  accord- 
ance with  the  quantity  of  material  to  be  treated 
in  a  given  time,  and  they  are  given  only  by 
way  of  example,  having  been  found  suitable 
in  practice. 

What  I  claim  is — 

1.  The  hereinbefore-described  process  for 
the  treatment  of  finely-divided  material  for 
"the separation  of  graphiticsubstance contained 
tberein  from  associated  rocky  matter  or 
gangue,  consisting  in  mixing  said  material 
with  water,  bringing  said  materia!  intimately 
into  contact  or  thoroughly  mixing  it  with  suit- 
able pure  thin  oil,  as  kerosene  or  paraffin  oil, 
projecting  at  a  considerable  velocity  the  mix- 
ture so  produced  under  the  surface  of  a  volume 
composed  of  said  material,  water,  and  oil,  al- 
lowing oil  «nd  graphitic  substance  adhering 
thereto  to  pass  upward  to  said  surface,  and 
drawing  off  from  said  surface  oil  and  graphitic 
substance  immediately  on  arrival  at  said  sur- 
face. 

2.  The  hereinbefore-described  process  for 
the  treatment  of  finely-divided  material  for 
the  separation  of  graphi  tic  substance  contained 
therein  from  associated  rocky  matter  or 
gangue, consisting  in  mixing  said  material  with 
water,  bringing  said  material  intimately  into 
contact  or  thoroughly  mixing  it  with  suitable 
pure  thin  oil,  as  kerosene  or  paraffin  oil,  pro- 
jecting horizontally  or  substantially  horizon- 
tally the  mixture  so  produced  under  the  sur- 


face of  a  volume  composed  of  said  material, 
water,  and  oil,  allowing  oil  and  graphitic  sub-  ^5 
stance  adhering  thereto  to  pjiss  upward  to  said 
surface,  and  drawing  off  from  said  surface  oil 
and  graphitic  substance  immediately  on  ar- 
rival at  said  surface. 

3.  The  hereinbefore-described  process  for  7P 
the  treatment  of  finely-divided  material  for 
theseparation  of  graph  itic  substance  contained 
therein  from  associated  rocky  matter  or 
gangue,  consisting  in  mixing  said  material  with 
water,  bringing  said  jlnaterial  intimately  into  75 
contactor  thoroughly  mixing  it  with  suitable 
pure  thin  oil,  as  kerosene  or  paraffin  oil,  pro- 
jecting at  a  considerable  velocity  the  mixture 

so  produced  under  the  surface  of  .a  volume 
composed  of  said  material,  water,  and  oil,  ah-  »o 
lowing  oil  and  graphitic  substance  adhering 
thereto  to  pass  upward  to  said  surface,  draw- 
ing off  from  said  surface  oil  and  graphitic  sub- 
stance immediately  on  arrival  at  said  surface, 
and  forcing  matter  so  drawn  off  into  a  filter-  »5 
press  so  as  to  recover  oil. 

4.  The  hereinbefore-described  process  for 
the  treatraentof  finely-divided  material,  for  the 
separation  of  graphitic  substance  contained 
therein  from  associated  rocky,  matter  or  90 
gangue, consistingin  mixing  said  material  with 
water,  bringing  said  material  intimately  into 
contact  or  thoroughly  mixing  it  with  suitable 
pure  thin  oil,  as  kerosene  or  paraffin  oil,  pro- 
jecting horizontally  or  substantially  horizon-  95 
tally  the  mixture  so  produced  under  thesurface 

of  a  volume  composed  of  said  material,  water, 
and  oil,  allowing  oil  and  graphitic  substance 
adhering  thereto  to  pass  upward  to  said  sur- 
face, drawing  off  from  said  surface  oil  .a^d  100 
graphitic  substance  immediately  on  arrival  at 
said  surface,  and  forcing  matter  so  drawn  off 
into  a  filter-press  so  as  to  recover  oil. 

5.  The  hereinbefore-described  process  for 
the  treatment  of  finely-divided  material  for  the  1 05 
separation  of  graphitic  substance  contained 
therein    from    associated    rocky  matter  or 
gangue,  consisting  in  mixing  said  material  with 
water,  bringing  said  material  intiniately  into 
contact  or  thoroughly  mixing  it  with  suitable  i  lo 
pure  thin  oil  as  kereoseneor  paraffin  oil,  pro- 
jecting in  the  form  of  a  thin  sheet  and  at  a  con- 
siderable velocity  the  mixture  so  produced 
under  the  surface  of  a  volume  composed  of 
said  material,  water,  and  oil,  allowing  oil  and  11^ 
graphitic  substance  adhering  th«reto  to  pass 
upward  to  said  surface,  and  drawing  off  from 
said  surface  oil  and  graphitic  substance  im-      ' 
mediately  on  arrival  at  said  surface. 

6.  The  hereinbefore-described  process  for  120 
the  treatment  of  finely-divided  material  for  the 
separation  of  graphitic  substance  contained 
therein  from  associated  rocky  raattqr  or 
gangue, consisting  in  mixing  said  material  with, 
water,  bringing  said  material  intimately  into  125 
contact  or  thoroughly  mixing  it  with  suitable 
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pure  thin  oil,  as  kerosene  or  paraffin  oil,  pro- 
jecting horizontally  or  substantially  horizon- 
tally in  the  form  of  a  thin  sheet  and  at  &  consid- 
derable  velocity  the  mixture  so  produced  under 
the  surface  of  a  volume  composed  of  said  mate- 
rial, water,  and  oil,  allowing  oil  and  graphitic 
substance  adhering  thereto  to  pass  upward  to 
said  surface,  and  drawing  otF  from  said  sur- 


face oil  and  graphitic  substance  immediately 
on  arrival  at  said  surface.  i« 

Signed  at  London,  England,  this  lOth  dav 
of  July,  1903. 

COSMO  KENDALL. 
Witnesses: 

H.  I).  Jamk.'^ov 

A.   NlTTTIN(J. 
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To  nil  trlujtn  it  mai/  concern: 

Be  it  known  that  I,  Charles  Vincent  Pot- 
TKHv  ensrineer,  &  British  .subject,  and  a  resi- 
lient of  43  The  Avenue,  Balaclava,  in  the  State 
of  V^ictoriii,  Coraraon  wealth  of  Australia,  have 
invented  an  Improved  Process  of  Separating 
M^tiils  from  Sulfid  Ores,  of  which  the  follow- 
iii<:r  is  a  specification. 

riic  object  of  my  invention  is  to  separate 
metals  from  sulfid  ores  by  an  expeditious,  ef- 
fective, and  inexpensive  means  and  method. 

The  crude  ore,  concentrates,  tailings,  or 
jlitnes  after  being  pulverized  are  placed  in  a 
suitable  vat  or  vessel  and  a  solution  is  then  add- 
ed, such  solution  consisting  of  water  with  the 
:x(!ditionof  from  one  percent,  to  ten  percent. 
of  any  acid,  (preferably  sulfuric  acid,  for 
reasons  hereinafter  stated,)  the  acidulated 
.strength  of  the  solution  being  determined  by 
the  quality  or  nature  of  the  sulfid  ore  to  be 
treated.  The  small  quantity  of  acid  added 
does  not  act  as  a  solvent. 

Ores  containing  lead,  zmc,  copper,  iron, 
gold,  and  silver  in  combination  with  sulfur  I 
treat  as  follows:  The  ore  in  a  state  of  tinedi- 
vi.sion  is  placed  in  a  vat  or  -such  like  vessel 
provided  with  an  internal  stirrer  of  stirrers. 
The  acidulated  solution  is  then  added  thereto, 
such  solution  containing  in  the  first  instance, 
say,  one  per  cent,  only  of  the  acid  when  mix- 
ing it  with  the  ores,  and  after  l^eat  is  applied 
thereto,  as  hereinafter  directed,  gradually  in- 
creasing its  acidulated  strength  until  the  de-. 
terminate  strengUi  is  reached,  which  in  mast 
instances  will  amomii"  to  two  and  a,  half  per 
cent,  iof  acid,  or  thereabout,  to  be  decided  on 
or  governed  by  the  apparent  action  of  the  so- 
lution on  the  material  under  treatment.  Heat 
being  applied,  the  etfect  of  the  acidulated  so- 
lution becomes  apparent  by  the  bubbling  up 
and  gathering  on  the  surface  of  the  fluid  of. 
the  metallic  concentrates  in  the  form  of  a 
pasty  mass.  Should  this  pasty  substance  be 
.scanty,  thin,  and  not  swell  and  accumulate 
rapidly,soastooverflowthevatif  notskimmed 
ott,  more  acid  must  be  added  until  the  maxi- 
mum separative  activity  is  reached,  which 
very  slight  experience  and  observation  in  ap- 
plying this  treatment  to  sulfid  ores  will  en- 


able the  operator  to  determine.     I  use  sul-  5* 
furic  acid  preferably  by  reason  of  its  cheap- 
ness and  its  capability  of  production  from  a 
by-prxxluct  resulting  from  the  process  or  treat- 
ment herein  described.  While  the  exact  acidu- 
lated strength  of  such  solution  will  depend  on  $5 
the  metallic  contents  and  general  conditi>:)nof 
the  ore,  ascertainable  only  by  observation 
when  under  treatment  as  aforesaid,  any  va- 
riation of  the  acidulated  strength  found  nec- 
essary or  expedient  will  remain  well  within  ^ 
the  limit  before  stated — namely,  of  from  one' 
to  ten  per  cent,  of  the  whole  solution.    The 
bulk  .solution  to  be  added  or  applied  to  the 
class  of  ores  laStly  named  would  be,  say,  ap- 
proximately two  hundred  and  fifty  gallons  to  ^ 
every  ton  weight  of  .ore,  varying  to  some 
small  extent,  according  to  the  absorbent  qual- 
ity of  the  ore  and  its  degree  of  fineness.    The 
stirrers  are  then  freely  used,  and  heat  is  ap- 
plied to  the  vat  or  vessel  directly  or  by  >>• 
means  of  steam  injection  therein  at  or  near 
the  floor  of  the  vat  or  vessel.     As  the  tem- 
perature of  the  solution  and  other  contents 
of  the  vat  or  vessel  rises  it  causes  the  metals 
to  rise  upward  from  the  bottom  of  the  vat  ?5 
and  float  upon  the  surface,  from  which  it 
may  be  allowed  to  flow  automatically  and 
continuously  into  a  separate  receptacle  or  be 
skimmed  off,  as  arranged,  into  a  separate  ves- 
sel for  further  treatment.    The  gangue  accu-  8* 
mulating  in  the  bottom  of  the  seperating-vat, 
containing  a  small  proportion  of  gold  and  sil- 
ver, as  well  asall  the  rhodonite,  garnets,  silica, 
and  the  like,  Can  b©  then  further  treated  by 
cyanid  or  other  of  the  well-known  means  or  ^ 
processes  and  the  gold  and  silver  be  thus  ex- 
tracted therefrom.     The  said  solution  may 
be  used  over  and  ov^  again  by  the  addition 
from  time  to  timd  of  a  small  quantity  of  acid 
when  it  is  apparent  by  the  etiect  of  the  so-  <?• 
lution  when  reapplied  to  the  material  and 
heated  that  its  acidulated  strength  has  become 
diminished.    The  skimmings  or  conceiitr&t«s, 
containing  all  the  metals  free  from  gangue, 
are  then  mixed  with  a  certain  quantity  of  ^ 
crushed  or  coarsely  broken-up  iron  or  iron 
oxid,  (the  quantity  of  such  iron  required  de- 
pend ing  upon  the  quantity  of  sulfur  the  metals 
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^contain,)  also  a  quantity  of  powdered  char- 
icoal.  This  mixture  is  then  placed  in  a  suit- 
able vessel  or  retort  and  a  rapidly-produced 
heat  applied,  convertin<i'  the  inixlure  into  a 
molten  condition.  After  a  short  period  it  will 
be  found  that  the  sulfid  of  lead  and  silver  has 
been  reduced  to  metallic  lead  and  silver.  The 
retort  can  then  be  tapped  at  the  bottom  and 
these  metals  run  off.  In  this  step  the  iron 
changes  places  with  the  lead  of  the  galena, 
the  equation  being  Pbs+Fe  =  Fe.S+Pb.  It 
will  thus  take  Hfty-six  pounds  of  cast-iron  to 
reduce  two  hundred  and  thirty-nine  pounds 
of  galena  to  two  hundred  and  seven  pounds 
of  metallic  lead.  While  this  reduction  is 
taking  place  the  iron,  having  changed  places 
with  the  lead,  becomes  sulfid  of  iron,  and  the 
zinc  by  the  action  of  the  great  heat  is  vapo- 
rized and  passed  otF  in  the  form  of  vapor  into  a 
suitable  vessel,  wherein  it  becomes  condensed 
into  metallic  zinc.  The  iron  sulfid  remaining 
in  the  retort  is  recrushed  and  roasted,  the 
sulfur  resulting  from  which  may  be  utilized 
for  the  manufacture  of  sulfuric  acid- 

The  means  or  process  for  treating  ores, 
chiefly  for  the  recovery  of  the  gold  therein, 
in  combination  with  sulfur,  such  as  iron  py- 
rites or  arsenical  pyrites,  is  as  follows:  The 
ore  is  ground  to  a  very  fine  powder,  (the  finer 
the  better,)  placed  in  a  vat  or  suitable  vessel, 
the  said  solution  added,  well  stirred,  and  the 
heat  applied  in  exactly  the  same  manner  as 
Tjefore  described  in  relation  to  the  lead  and 
silver  ores,  thus  separating  the  gold  and  other 
metals  from  the  gangue  in  manner  as  before 
described.  The  skimmings  or  concentrates, 
which  are  now  in  a  very  small  bulk  contain- 
ing practically  all  the  gold,  are  then  roasted 
in  a  suitable  furnace,  after  which  they  will  be 
in  a  condition  to  be  treated  by  chlorin  or  cy- 
anid  in  the  well-known  manner.  By  this 
treatment  the  difficulties  of  treating  a  large 
bulk  of  ores  mixed  with  slimes  and  the  neces- 
sity for  dealing  with  the  slimes  by  filtration 
are  obviated  and  dispensed  with  and  a  better 
and  more  complete  result  obtained. 

The  accompanying  drawings  show,  for  ex- 
ample, a  series  of  receptacles  for  carrying  out 
the  above-described  process,  in  which — 

Figure  1  is  a  sectional  elevation  of  a  vat  and 


the  tank,  and  Fig.  2  is  a. like  view  of  .the  re- 
tort with  its  furnace. 

In  the  drawings,  A  is  the  vat,  having  the 
chute  A'  leading  thereto,  and  B  indicates  the 
stirrer-arms,  secured  to  a  shaft B',  the  stirrer- 
arms  being  rotated  by  means  of  the  gearing 
1 2  from  a  suitable  source  of  power.  The  vat 
is  shown  as  being  heated  by  a  gas-pipe  3, 
placed  below  the  bottom  of  the  vat.  ..D  is  a 
door  in  the  vat. 

C  indicates  the  separate  tank,  and  A"  the 
chute  for  ajlowing  the  skimmings  to  flow  from 
vat  A  to  said  tank  C. 

Fig.  2  shows  the  retort  F  placed  in  the  fur- 
nace G,  so  as  to  be  heated  thereby.  (■ 

Having  now  described  ray  invention,  what  ■ 
I  claim  as  new,  and  desire  to  secure  by  Lettej-s 
Patent,  is — 

1.  The  herein-described  process  of  separat- 
ing metals  from  pulverized  sulfid  ores  which  / 
consists  in  adding  to  the  same  an  acid  solution 
which  is  a  non-solvent  of  the  precious  metals, 
then  applying  heat  to  the  same,  and  removing 
the  sulfids  from  the  surface  of  the  solution, 
substantially  as  described.  ' 

2.  The  process  of  separating  metals  from 
pulverized J5ulfid  ores,  concentrates,  and  slimes 
by  mixing  an  acidulated  solution  therewith 
which  is  a  non-solvent  of  the  metal  to  be  sepa- 
rated, stirring,  heating,  skimming  or  floating  i 
off  such  metals  from  the  surface  of  the  whole 
admixture  as  they  arc  carried  to  the  surface 
so  as  to  recover  such  concentrates  of  metals 
ready  for  after  treatment,  as,  and  in  manner 
hereinbefore  described.  ' 

3.  The  method  of  separating  sulfid  ores  from 
their  gangue,  which  consists  in  forming  a  suit- 
able solution  containing  sulfuric  acid  to  react 
on  the  soluble  sullids  present  to  foi'm  bubbles 
of  sulfureted  hydrogen  on  the  ore  particles 
and  thereby  raise  them  to  the  surface,  and  re- 
moving the  ore  particles  so  i-aised,  substan- 
tially as  described. 

In  witness  whereof  I  have  hereunto  set  my 
hand  in  presence  of  two  witnesses. 

CHARLES  VINCENT  POTTER. 

"Witnesses: 

Alfrkd  Ford, 
Jonathan  Bbar. 
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T)  all  wih^jn  it  may  co>rcern: 

Be  it  known  that  I,  AKTiruR  Edwabd  Cat- 
TKBMoi.e.  a  subject  of  the  King  of  England, 
residing  at  Highgate,  London,  Enfjiand,  have 
5  invented  c-ertain  now   and  us^f:;!   Improve- 
ments in  t^e  iSeparation  of  tho  Metallic  (^a- 
stituents  of  Ores  frora  Gan^e.  of  which  tho 
follo^-ins^  19  e  s[>eciOc-»A3on. 
The  pra:«5Dt  inventioi'i  reSatfeo  to  improve- 
lo  msiQta  in  the  separation  of  tbo  raet.al!iforou3 
coastttuonts  of  ores  and  the  iikc  from  f;rani3'2e 
by  raeano  of  the  selectivo  a<::tion  of  oils  and 
certain  tar  products  or  sinailar  comjiounds 
(a'l  hereinafter  referred  to  as  "oil")  on  cwtal- 
lic  or  metaHi/erous  matter. 

The  invention  depends  upon  th© application 
of  the  foUowijjs, facts:  First,  whenamiKture 
of  powered  meujlliferous  matter  aad  j;^.ng^i3 
is  treated  with  oil  suspended  in  water— that 
is. to  say,  iji  emulsion — the  oil  haa  a  more  or 
less  selective  action  and  will  coat  tho  particles 
of  met^lHferoua  matter  in  preference  to  the 
particles  of  grang-uo,  while  tho  particSss  of 
gSDg'ue  will  be  wotted  by  the  water;  .second, 
if  the  water  i'7hicb  io  mised  with  the  oil  is 
acidulated  with  raineral,  fatty,  or  other  acid 
the  selective  action  of  the  oil  will  thereby  be 
rendered  more  marked  and  decisive;  third,  if 
the  proportion  of  oil  L«j  kept  within  reasonabJy 
low  limits  (dilfferinff  indiifere.ntcase.g,  accord- 
ing to  the  nature  of  the  raineral  to  be  treated 
and  the  consistency  and  nstureof  tho  oil)  end 
if  theraistureof  water,  oil,  metal3iferou8  par- 
ticles, and  gangrue  be  thorcii^jhly  agitated  the 
metalliferous   particles  which  h.^vo  become 
co&ted  with  oil  wilJ  a<ihere  together  aod  form 
granule.St  which  granules,  partly  by  reason  of 
gravity  or  partly  od  account  of  their  b<.5Jk, 
as  corapfired  with  the  imdividtsal  jjraina  ci 
>  gangue,  will  ofFer  ready  mean?  for  yeparattoa 
in  an  up-curreat  separator,  a  jj/j,  or  other 
similar  appHi%Qc:&    This  action  is  facilitated 
if  the  oil  before  addition  to  the  liquor  is 
brought  into  th©  coudition  of  an  oraukjon  in 
water  containing  a  small  percentage  of  so/ap 
or  other  emulnifying  agent.    These  facts  are 
utilized  for  the  purpose  of  separating  the 
metalliferous  constituents  from  the  gangue  of 
the  or©  in  the  following  manner:  In  8*  su;£- 
able  apparatus,  an  example  of  which  wiH  be 
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hereinafUT  describod,  the  ground  or  pulped 
ore  is  CGOsed  to  be  vioJcntly  a^it&ted,  tis  by  ft 
i-QvoIvin,"^  stirrer,  io  a  mixture  of  wat-yr  mtd 
oil,  th^  liquor  beintf  acid.  A.<»  th®  aj:;ii3;S5<jn 
proceeds  the  pfeilicicis  of  m-ital'sferouarrauiT  55 
a^/gioraerati.^  tojrethf^r  and  m/ij  be  qbscrvod  in 
the  forpi  of  s-ranuJes,  the  sizy  of  which  wlii 
dyper/d,  i'iaor.i?othnrl.!a:t^.-s  upon  th« percsat- 
&^  of  cjj  used.  Thif)  gnmu lation  of  the  ma^jfX- 
iifercu;!)  corjstitucnte  of  tho  or^^  QiTords  tl*e  6<} 
STJoanj?"  by  vrhich  eI  a  ister  et!'-^s  of  the  proc- 
ess it  hi  possible  to  ^0'>&r«t©  thaiaetanjfercus 
rn&terJaJ  frcra  tho  gansfue,  a3  wiji  b«  herein- 
after particularly  described.  In  pnwjtica  a, 
contieuous  process  is  used— that  is>  to  Bay,  wa- 
ter, ground  ore,  or  pulp  end  oil,  prefon&bly 
ernulsiS&d,  are  continuo'isJy  fed  into  a  series 
of  vessels,  and  the  products  of  the  agitation 
t\T<Q  contiKUOURjy  fed  into  G.n  up-curr€'ntis©jj&- 
r&4»r  or  jig  cr  &iniiiar  device,  whicb  in  %b^ 
CQAU  of  tifo  up-current  separator  sepirsUes 
tbo  meti'Allifero'j.'j  grisnule^  frora  the  gaog-iaa 
by  aJIowIng  ihom  to  fall  to  the  ii>ottojU  of  the 
va'isol  and  to  be  carried  away  by  a  doxroward 
eL-ssoa,  whtJe  tho  particles  of  gaague  arecai'-  75 
ried-  ©vay  by  an  uj^ward  stearics.  ^ 

Tho  eccoKipaDyJnjT  dratriEg  is  a  diagram 
illuscr-aticgia  sectional  vio'K'  one  means  of  car- 
vjms  owt  the  process  according  to  this  iairen- 
tion,  io  which  the  liquid  mass  is  brought  mto  So 
sa  acid  condition. 

A  aori*^  of  connactod  naixing  vessels  A' A* 
A*  A*  A*  /  •'  ro  provided  with  stirrei's  B»  ro- 
t»ted  fronr..  dnvmg-z\mi%3  B''.  Ouahed  oira 
iro^  fi  bcpper  (/'Rnd  wy.tsr  f rojsi « ta.r.'k  Daro  ^<s 
intTodticvd  hitC'  thoSr.3i  vesseJ,  A',  and  oil  or 
ei'.:;U'irt?on  is  fed  fri>»3j  s  tajik  E,  t!iroy.s5upipss 
E'  }!f  F/,  t-o  Lho  vario;T,3  vasf^Ui.  The  rrsC^tni:^ 
h  vig'WrciViQly  s,glt&i&d  to  br«alt  up  aad  f-maJ- 
rify  tho  oil  pmd  to  bnng  about  iiiLiniat-e  voi>  90 
tad  of  the  dividod  oil  v/itb  the  pae'!.yJIife:fO*i53 
^nineraS  pasticles  and  of  the  oiled  r^^.Tti'dta 
with  each  ether,  i.t  is  fourid  .u.?sdaT  thc«3  clm- 
difcions  the  meta,niferoua  mineral  p&Tihh-yr,  afe- 
GtracS  {I'lQ  oil  Jitid  bocorue  coated  v;ith  a  t£tia  <5S 
ol'y  film,  which  is  iusutScseat  to  SBS-terirAlly 
los^ea  their  fij)ecific  grevity,  and  that  .umiar 
agitation  such  slightly-oiied  particEcssiih-'Bre, 
nucleate,  and  aj^glomerate  into  small  j:ior&  or 
less  rounded  naasscs  or  granules  dissoraiDaSed  i«o 
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tSbfowgliout  ^p  mass  of  gangue,  whicl«  re- 
mains fn*e  and' practically  devoid  of  oil.  Jn 
order  to  maintain  the  liquid  mass  in  which  tho 
separation  is  effected  in  an  acid  condition,  a 
5  smaXl  proportion  of  the  sulfuric  or  other  acid 
ja  introduced  into  one  or  more  of  the  vessels 
from  a  tank  F,  having  discharge-pipes  F*  F* 
F*  F*.  After  cgitation  to  a  certain  extent  (in 
foQr  vessels,  as  illustrated,  for  exampio)  the" 

lo  toixtnre  is  passed  into  an  up-current  classifier 
CU'vfhich  is  supplied  with  a  stream  of  acidu- 
lated water  from  a  tank  II  through  a  pipe  H'. 
Am  tfw  granules  remain  specifically  heavier 
thau  tlio  gan^e  or  can  by  suitably  adjusting 

15  the  amount  or  oil  and  the  agitation  bo  ol>- 
tained  of  a  size  larger  than  that  of  th«  gangue 
particies,  the  granules,  with  a  cestain  amount 
of  becvy  sands,  sink  to  the  bottom  and  arc 
di^ch^rged  through  a  pipe  G'  into  the  vessel 

ao  A*,  while  the  lighter  sands  are  carried,  away 
by  tie  upward  currentand  discharged  through 
outlet  G'  to  a  light-Bsnds  tank  J,  from  which 
the  water  may  be  returned  by  a  pump  J'  tc 
the  foed-tank  D  foi?  reuse.    In  OK3e5  to  sop- 

»5  arate  ti>e  granules  from  the  heavy  sands,  the 
mixture  is  subjected  to  further  ajjitAfclon  in 
tite  vessels  A*  A*  and  is  then  passed  into  a  sec- 
ond classifier  K,  from  which  the  granules  are 
recBoved  at  the  bottom  by  the  pipe  K'  into  the 

JO  metfclliferous-minera!  tank  L,  while  tha  heavy 
sands  bt©  discharged  from  the  upper  pipe  K^ 
into  a  heavy-sar.ds  tanS  M.  The  wa'tci*  froai 
the  tanks  L  and  M  is  r'fetu.rnecl  by  n.  p»nm'p  N' 
to  tho  feed-water  tiuik  H.    Yens  y>piia?atus  h 

35  illnst-rated  only  as  ono  conveniont  method  of 
carryii^g  out  this  invention,  and  it  is  to  be  un- 
derstood that  its  nature  and  arn'-isgcmeDt  can 
be  considerably  varied.  Thus  the  acid  con- 
diticj  may  beobtainetl  by  acidulating  the  oi-e- 

40  pulp  before 'agitation  with  tho  oil  or  oil  emul- 
eioa,  oir  the  ore-pulp  maj'  bo  fii»t  agitated 
with  emulsion  to  slightly  agglomerate  tho  ore^ 
wliich  may  be  sett?  wl  and  v/aahed  and  the  pirod- 
uct  tb6ii  treated  by  agitation  with  acid  eolu- 

45  tion  to  granulate  tiia  mineral  and 'free  the. 
gangue.  Which  of  the  methods  is  most  ap- 
plicablo  depends  upocths  nature  of  the  min- 
eral matter  and  of  the  gaaguev  their  stata  of 
divisions  end  relative  proportions.    The  agi- 

50  tati©n  vessels  may  be  separate,  with  arrango- 
mentsforchargifigand  discharging,,  thecharg- 
ing  with  pulp  and  the  addition  of  acid  and  of 
oi{  or  emulsified  oil  and  the  agitation  and  dis- 
charge successively  in  the  series  of  vessels  be- 

55  ing  so  timed  that  the  output  of  treated  ore  is 
kept  continuous  and  constant.  The  classifiers 
used  may  .be  jigs,  shaking-tables  or  the  like, 
or  sizing  apparatus,  whereby  the  compara- 
tively larger  mineral  granules  may  be  sepa- 

60  rated  from  the  finer  gangue  and  one  or  more 
classifiers  may  be  employed. 

The  proportion  of  oil  used  depends  upon 
it6  viscosity,  the  fineness  of  the  ore  and  other 
factors,  and  the  consistency  and  size  of  the 

*S  OMDeral  granules  desired.     The  more  oU  us<k1 


thfi  larger,  softer,  and  less  numerous  the  gran- 
ules. With,  flay,  ten  per  cent,  of  oil  to  tho 
weight  of  metalliferous  mineral  a  few  pasty 
ina:5ses  of  oil-agglomerated  metalliferous  min- 
©toI  matter  wiii  generally  result.  Oil  in  ex-  70 
cess  of  this  may  caose  all  the  granules  to  coa- 
lese  into  one  soft  mass.  Usually  an  amount 
.  oif  oil  varying  from  four  per  cent,  to  six  per 
cent,  of  the  weight  of  metalliferous  mineral 
matter  present  in  the  ore  yields  granules  of  75 
suitable  size,  conaisteocy,  and  specific  gravity 
I  for  ready  separation  from  the  gangua  in  the 
up-current  or  other  apparatus  used  for  cJaspi- 
lication. 

Tho  amount  of  emulsifying  agent  if  used  to  80 
form  the  oil  emulsion  depends  ifpon  thiB  vicos;: 
jty  and  nature  of  the  oil.  When  soap  is  em- 
ploy c-d,  an  amount  varying  from  three  per 
cent,  to  fiv«  p«r-  cent,  of  the  weight  of  oil 
usually  sulHces,  this  b©iag  diesoIvSl  in,  say,  85 
ten^imea  its  weight  of  water.  .For  emulsifi- 
cation  a  low  alkalioitiy  of  the  emulsifying 
agent  is  generally  tytaSL 

The  **oil"  used  may  b6  aninial,  vegetable, 
or  mineral  oil  or  mixture^  of  these  or  such  90 
coal  or  wood  tar  prbdwcts  orother  substances 
which  exercise,  like  oils,  a  preferential  phys- 
ical aSinlty  for  metallic  clinera!  matter  ao  dis- 
tinguished from  gangue.    TliQ  cmulsifyiing 
agent  (if  such  is  vsed)  may'  be  any  substance  y5 
capable  of  holding  the  oil  in  a  fine  stale  of  da- 
vision  in  suspension  in  water  without  acting     ' 
on  the  mineral  niatt^r  or  preventing  ihe  action 
of  the  oil — for  exampld,  soap,  alkaline  cresy- 
lates,  or  other  substances,  solutions  of  y/hich  too 
in  water  froth  on  agitation.    The  emulsity- 
ing  agent,  or  the  constituents  liberated  there- 
from under  the  action  of  acid,  appears  to  have 
a  decided  effect  in  aiding  the  granulation,  as 
described.    In  some  cases,  as  with  wood-tar  '05 
and  some  coal-tar  products,  these  when  agi- 
tated in  weak  alkaline  solutions  provido their 
own  emulsifying  agents,  soluble  i-esinatcs, 
cresylates,  &c.,  being  thereby  formed  wHich 
emulsify  tho  bulk  of  the  tar  or  product.     In  "o 
this  process  the  amount  of  emulsifying  agent 
employed  is  kept  as  low  as  possible  compati- 
ble with  the  proper  subdivision  of  the  oil  to 
prevent  undue  waste  of  the  alkaline  or  basic 
constituent  present,  Which  is  necessarily  de-  iiS 
stroyed  in  the  acid  solution  used;     When  soap 
is  used,  the  fatty  acid  becomes  associated  with 
the  mineral  granules  and  can  befeubsetiuontly 
recovered.     Eraulsification  in  some  cases,  as 
with  the  iieavier  residunra  oils  or  tars,  may  be  i» 
as-sisted  by  first  mixing  therewith  a  small 
amount  of  fatty  oil  or  fatty  acid.     Preferably 
one  emulsifying  agent  is  employed  through- 
out the  process. 

In  order  to  recover  the  oil  frpm  the  gran-  T25 
ules  after. their  separation  from  the  gangue, 
they  may  be  agitatt.'d  with  the  emulsify inj; 
agent  in  !i  stronger  or  more  active  condition 
or  proportion  than  was  used  in  the  emulsili 
catioirof  the  oily  initiallr.  and  theactionof  this  ».3* 
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emulsifying  agent  in  stripping  the  oil  from 
the  metalliferous  mineral  particles  may  \)e 
aided  by  attrition.  The  strengther^ing  of  the 
emulsifying  agent  may  be  etfectid  by  increas- 
5  injf  the  proportion  of  the  agent  or  of  the  al- 
kaline base  involution,  orboth,  the  percentage 
stren^h  of  the  solution  needed  depending 
upon  th®  oil  used  and  the  nature  of  the  metal- 
liferous mineral  matter  with  which  it  is  asso- 
I  o  ciated-  Usually  if  oleic  soap  is  employed  and 
caustic  potash  amounts  varying  from  one- 
quarter  of  one  per  cent,  to  three  per  cent,  or 
four  per  cent,  of  one  or  the  other  in  solution 
ijufSce,  the  Ies3  readily  emulsified  oils,  as  the 
IS  residuum  oils,  requiring  the  larger  amounts. 
The  removed  oil  is  obtained  as  a  dilute  emul- 
sion, which  on  standing  some  time  seivarates. 
Ttfe  cream  or  concentrated  emulsion  may  then 
be  used  for  making  fresh  emulsion  for  treat- 
ao  ing  fresh  or6.  To  hasten  this  Reparation  of 
"cream,"  mechanical  devices  may  bo  em- 
ployed. 

Gener^ally  with  wet  cnished  ore  removal  of 
the  bulk  of  the  water  for  reuse  in  the  mill  is 
as  necessary.    In  such  ctts©  the  pulp  is  settled 
and  the  wet  ore  only  fed  into  the  a^gltetors, 
ftcid-water  boin^  added  to  thin  thoKa.    The 
circuit  of  such  liquids  can  thus  be  kept  dis- 
tinct from  that  of  the  mill-water,  8niU.bie  ar- 
3°  rangements  beinjj  made  for  settling  the  min- 
eral-depleted sands  and  slirae  and  for  addi- 
tion of  acid  and  fresh  water,  as  required  from 
time  to  time. 
In  certain  cases,  as  where  but  little  mineral 
35  is  present  in  the  ore,  to  increase  tba  nucleat- 
ing br  granulating  factor  pulverizxied  raineral 
matter  obtained  in  a  previous  operation  or 
other  matter  having  an  affinity  fpr  oil  from  a 
different  source  may  b©  introduced  into  the 
40  orfe,  or  a  portion  of  already  granulafeed  and 
^paroted  mineral  matter  may  be  returned  to 
maintain  the  necessary  amount  of  mineral  in 
the  ore  under  treatment 

In  t^arrying  out  the  process  the  ore  may  be 
45  roughly  sized  into  two  or  more  parte,  which  are 
tlien  treated  separately.  With  certain  ores 
it  may  be  preferable  to  use  m  come  stages  of 
the  process  a  rolling  form  of  agitation,  as  in 
cylindeni  or  barrels,  to  obtain  good  gr&nula- 
50  tion  of  the  mineral. 

It  has  been  iound  that  if  the  water  in  wliich 
the  operation  is  conducted  contains  a  percent- 
age of  acid,  varying  in  the  case  of  sulfuric 
acid  of  1.84  specific  gravity  from  one-half  of 
55  one  per  cent.  to«  tenth  of  one  per  cent.,  the 
operation  is  greatly  facilitated.     Indc^,  if 
'       tliere  is  no  acid  present  there  is  a  great  tend- 
.      ency  for  the  oil  to  coat  the  gangue  or  some 
I      portion  of  the  gangue,  as  well  as  the  metal- 
Wo  iifcrous  particles.     It  is  preferable  to  use  wa- 
•'      iter  acidulated  with  about  one-fifth  of  one  per 
cent,  of  this  acid,  and  it  is  fourid  in  practice 
that  such  a  degree  of  aeidulation  is  sujfficient 
completely  to  prevent  the  gangue  from  being 
63  oiled,  \vhile  it  is  not,  generally  speaking. 


enough  to  cause  the  water  to  act  cbemSealti 
H»pon  the  metalliferdus. matter. 

J  am  aware  that  the  selective  action  of  oS&t' 
and  tife  like  On  metallic  matter  has  been  msde 
the  basis  of  previous  processes  for  separatan^  70 
the  raotalliferoiis  constituents  of  ores  from 
gangue.  For  example,  oil  has  been>  used  to 
float  off  metalliferous  mineral  from  .ore-p«5g^t 
and  it<3  use  has  also  been  proposed  to  fotrm  & 
pasty  mass  of  crushed  ore  from  'which  tba  75 
gangue  could  afterward  be  washed  out  fcy 
nteaas  of  water,  and  I  do  not.  claim  the  €sb^ 
ployment  of  oil  in  any  such  manner. 

What  1  claim  as  my  invention,  and  desss^te 
secure  by  Letters  Patent,  is—  So 

1.  The  herein-described  proce^  of  oepas^ 
ing  metalliferous  matter  from  gangue  whieSi!! 
consists  in  mixing  the  pulp  with  an  amonnftol 
oil  equaling  only  a  fraction  of  Utemetalli^^c^ 
ous  constituents,  agit'iting  the  mass  until  6ha  ^S 
oil-co£,ted  metalliferous  matter  is  aggJoowy- 
ated  into  granules  and  subjecting  the  miirtere 

io  classification  to  remove  thesmalli^on-coisCud 
particles  from  the  granules. 

2.  The  herein-described  procsss  of  seposs^-  90 
ing  metalliferous  matter  from  gangue  whtofe 
consists  in  mining  the  ore  with  an  emtilcMe 
contdaing  an  amount  of  oil  equalinsr  oaij  & 
fraction  of  the  metalliferous  con.':t!tueat3s^ 
tating  the  mass  until  the  oil-coated  meta!Uf«»*  95 
0U3  matter  is  agirlomerated  into  gninulea  md 
subjecting  the  mixture  to  clasmScntion  to  ro- 
mov3  the  small  non-co$ited  particles  iroasWic 
granule. 

3.  The  herein-described  j>roces3  of  sojsiraCr  loc 
ing  metalliferous  matter  from  gangue  ^vhicfe 
consists  in  mixing  th»  ore  witn  an  enuUsE^iQ 
containing  an  amount  of  oil  equaling  oa!^  n 
fraction  of  the  raetallifarous  constituents  $»sd 

an  acid,  agitating  tiiemassuntiltheoU-cc^itoii  xos 
metaliiforous  matter  is  agglopser&toS  l»&9 
granule^  and  subjecting  the.mixture  to e£@0!^ 
iication  'to  remove  the  small  non-cc^ted  iteo^ 
cles  from  the  granules. 

4.  The  herein-described  process  of  spgsarafc-  1 »« 
ing  metaliifefous  matter  from  gangue  wMii> 
consists  in  mixing  the  ore  with  an  emutaeon 
containing.an  amount  of  oil  equaling  oaSy  a 
fraction  of  the  metalliferous  constituents  and 

an  acid,  agitating  the  mass  until  the  oil-coated  115 
metalliferous  matter   is  agglomerated  into 
granules  and  subjecting  the  mixture  to  up- 
current  classification  to  remove  the  sOuili  aoQ- 
coated  particles  from  the  granules. 

5.  The  herein-described  process  of  Bepcrat-  i2« 
ing  metalliferous  matter  from  gangue  vrbich 
consists  in  mixing  the  ore  with  an  emulsioQ 
containing  an  amount  of  oil  equaling  oo!y  a 
fraction  of  the  metalliferous  constituents  and 

an  acid,  agitating  the  mass  until  the  oil-coated  125 
metalliferous  matter  is  agglomerated  into 
granules  and  separating  out  the  light  >a}tdM, 
thereafter  further  agitating  the  mnsA  to  in- 
(;re«sf  the  siz*-  -of  the  j^ranulos  and  sopartttJ6>^ 
out  the  heavy  sands  from  the  granules  t  jo 
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f  6.  Tifie  herein-described  process  of  separat- 
ing metalliferous  matter  from  jran^jue  which 
consists  in  agitatincr  a  mixture  of  powdered 
ore,  oil  emulsion  and  water  containing  an  acid 

ts'  and  adding  particles  of  material  having  an  af- 
''  finity  for  oil  to  assist  in  the  formation  of  gran- 
ules of  oil-coated  particles  and  sul)jecting  the 
mixture  to  a  classification  to  remove  the  small 
non-coated  particles  from  the  granules. 

IP      7.  The  herein-described  process  of  separat- 

\ingr  metalliferous  matter  from  gangue  which 

consists  in  agitating  a  mixture  of  powdered 

ore»  oil  emulsion  and  water  containing  an  acid 


and  adding  particles  of  material  having  an  af-v 
finity  for  oil  to  assist  in  the  formation  ofgran-  15 
ules  of  oil-coated  particles  and  subjecting  the 
mixtui'c  to  classification  to  remove  the  small     ' 
non-coated  particles  from  the  granules. 

In  testimony  whereof  1  have  signed  my  name 
to  this  specification  in  the  presence  of  twosub-^'20 
scribing  witnesses 

ARTHUR  EDWARD  CATTERMOLE. 

Witnesses: 

Harold  Wade, 
Harry  B.  Bridge. 
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To  all  whom  it  marj  conr.ern: 

He  it  known  tliat  we,  Aktiicr  Edwakd  Cat^- 
TKRMOLB,  Hknrv  Livinost6nb  Sulman,  acd 
Hugh  Fitzai^is  Kir'ki'atriok-Pioard,  sub- 
5  jects  of  the  Kin/?  of  Enjrland,  residing  at  Lon- 
don, Enjfknd,  have  invent^jd  certain  new  and 
useful  Improvements  in  the  Cctocentration  of 
Minemls  from  Ores,  of  which  the  folMwins: 
is  ft  fipeciJication. 
io      Out  pvocess  has  for  it«  object  the  separa- 
tion of  nsinerals  from  the  siiicious  or  earthy 
matters  of  ores  by  means  of  soaps  or  similar 
compounds^  and  is  dependent  upbn  the  supe- 
rior physical  attraction  exhibited  by  minerals 
*5  for  fatty  or  resin  acids  or  for  certain  other 
aromatic  dcrivatii'es  (.such  as  cresols,  phenols, 
&c.)  which  form  soluble  salts  or  compounds 
with   alkaline  hydrates    as    comimred   with 
earthy  or  fiilicionr.  substance;-*. 
^o      The  process  described  in  this  application 
relates  to  a  prcictas  .somewhat  .similar  to  the 
process  describwl  and  ckiroed  in  a  copendinjf 
application  filed  by  us  of  even  date  with  this 
applicafcioi^  azid.'jcriftny  numbered  200, 6*9. 
*5      In  genera!  the  soluble  compounds  ifi  em- 
ploy are  typifictl   by  ordinary  soaps,  from 
which  the  fv-tty  or  resin  acids  are  liberated  by 
the  addifcioni  of  a  .suitable  mineral  »^id  ajjd 
wiiich  fatty  or  resin  acids  arc  aj^alu  rendered 
JO  completely  .soluble  by   the  addition  of  an 
equivalent  of  caystic  alkali. 

In  carrying?  out  our  inventfon  the  suitably- 
crushed  ore  fs  suHpended  in  water,  and  to  the 
mixture  an  addition  of  a  srnail  quantity  of 
JS  soap  .solution  is  made.  A  sraall  amount  of 
mineral  acid  is  then  adde-J,  which  decomposes 
the  soluble  .soap  or  oth?ir  .similar  compound 
by  unitinjf  with  the  alkaline  bjusc  thereof ,  thus 
liberjitin,cf  in  a  state  of  chemical  £ub<]ivision 
40  the  fatty  op  resin  acid  or  other  conipcund, 
such  as  cresol,  &c.,  in  iritimai/f;  coiita.-t  with 
the  Kusi>ended  ore  particles.  U  in  iosir:d  that 
th^  li!>erated  acids,  &c.,  wiiich.  may  even  be 
solid  under  ordinasv/  conditions,  are  prccipi- 
45  tated  aod  adhere  to  the  sulfurcted  minerals  or 
to  sulfr^r,  <yrap)i)ito,  or  free  metais  present  in 
the  ore,  leaving/ the  ^ng-u&cr  earthy  particles 
preferentinJIy   wef  by  water  and  free  from 
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adhesJons  of  fatty  acid  and  the  like.  The 
fatty  acid  And  the  like  used  for  ihiQ  jWBPpoeej  S« 
of  adhering:  >0  tha  mineral  particles  is  tiios 
produced  {?i  situ  throughout  the  809p9sded 
ore  ni8£-3  in  the  most  intimate  contact  oeiid- 
rrsisture  therewith,  and  the  minerai  pcsefticles 
bscome  aitached  to  or  naoye  or  less  oo6&>id  by  SS 
films  of  fatty  or  resin  acid.  The  miststif®  con- 
taining water,  fatty  or  resin  acid,  tiveiteSlifer- 
OU3  particles,  and  g:angu8  is  now  thosiM^iy 
agitated,  and  ehe  coated  raetalliferoua  starves 
adhyre  together  aod  form  graouled  cr  ecaall  60 
ag'sIomsratQ  masses,  which  partly  bjr  AMtson 
of  gravity  aad  partis  oa  account  otf  their 
buvk,  BB  coraj^red  with  the  sndividoaJ  ^grains 
of  K-angue,  may  be  '■ssdily  separated  la  np- 
currecita  or  by  other  suitable  classificalacQ  ap-  65 
paratus.  This  process  may  coti^fj^BleaSjy  be 
rendered  ^oatinuous  by  feeding  ore-puSp^Boap 
solution,  aad  mineral  acid  continuou?Sy  ihti- 
bns  or  CTiore  agitating  vessels  and  disch^rging- 
the  products  of  agitation  into  an  ujXMrrent  70 
seY>arator,  which  allows  the  metalliferojasffran- 
ules  to  fsH  to  the  bottom  of  the  vessd»  while 
tho  pai  tichis  of  gtingue  are  carried  awajr  by 
an  upwjard  stream. 

The  apparatus  eraployetl  ma.v  be  of  HhQ  type  75 
described  in  Cattcrmole's  UniUvl  States  Pat- 
ent ^6.  763,260. 

After  separation  of  the  coated  mioeraS  par- 
ticSes  the  recovered  mineral  concentrate  issub- 
jccfep.d  to  the  action  of  a  suitable  amoont  of  &o 
caustic  or  carbonated  alkali,  whereby  tl»e  fatty 
or  resin  acid,  <Scc.,  recombines  completely  with 
the  alkali,  forming  a  rfeadily-soluble  aoep  or 
alkaline  compound.     After  draining  this  off 
and  washinjy  w'tfj  water,  if  necessary,  the min-  85 
eral  particles  are  left  clean  and  free  from  soep. 
The  resulting  solution  thus  contains  lUi  the 
sou]i  or  «M{ui\  alcnt  compound  orijfinally  used 
in  a  stati'  ready  for  inunediate  employnteiit  in 
the  separation  of  mineral  from  fnish  quwiti-  9<^ 
ties  of  ore,  &ny\  the  process  becom**s completely 
cyclic  with  regard  to  tlw  soai>  <'.mpl(>yed 

Throuj{hout  the  operation  the  sjime Noap  <.i 
similar  compound  is   u.^cd,  the  coaiUtut-nt 
whereof  may  be  quite  solid  under  ordinary  9< 
conditions,  the  only  addition-i  required  boiog 
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sikir quantities  of  miodr$l  acid  and  alkali  for 
the  decomposition  and  resomposition  of  this 
a^ent  during  the  cycle  of  operations. 
What  we  claim  as  our  invention,  and  desire 
5  (o  secure  by  Letters  Patent,  is — 

1.  The  herein-described  proces;^'.  of  concen- 
trBtiB^  ores  which  coBsists  in  mixing  the  ore- 
pulp  jvjth  a  aoap  solution  and  a  mineral  acid 
so  as  to  liberate  from  the  soap  the  organic  acid 

lo  which  coats  the  desired  mineral  particJes  but 
not*  the  gan^^e,  sgitatisg^the  mixture  so  as  to 
agglomerate  the  coated  mineral  particles  into 
gi-anules  and  sepssfating  the  ijramdes  from  the 
non-coated  gang'je. 

15  2.  The  harein-d escribed  process  of  conee'n- 
traving  ores  which  scnsists  in  mixing  the  orc- 


pnlp  with  a  soap  solution  and  a  mineral  acid 
which  liberates  the  organic  acid  from  the  soap, 
agitAting  the  mixture  so  as  to  agglomerate  the 
coated  mineral  particles  into  granules,  sopa-  ^o 
rating  the  granules  ftom  the  non-c&ftted 
ganguo  and  adding  alkali  to  the  granules  to 
reproduce  the  soluble  soap. 

In  testimony  whereof  we  have  signed  our 
names  to  this  specification  in  the  presence  of  25 
two  subscribing  witnesses. 

AmmR  EDWARD  CAITERMOLE. 
HENRY  IJVIKGSTONE  SULMAN. 
HUGH  FITZALIS  KIRKPATRICK-PICARD. 
Witnesses: 

Frei>ehick  Read, 
F.  B.  Bpss. 
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To  flit  whom  it  may  concern: 
*  Be  it  known  that  we,  Arthitr  Edward  Cat- 
TEKMOtE,  Henry  Livinostone  Sulman,  and 
Huoa  FrrzALis  Kirkpatkick:  -  Picard,  sub- 
jects of  the  King  of  En{rland,  residing  at  Lon- 
don, England,  have  invented  certain  new  and 
useful  Improvements  in  Ore  Concentration,  of 
.  which  the  following  is  a  specification. 

Our  process  has  for  its  object  the  separation 
of  minerals  from  the  silicious  or  earthy  mat- 
ters of  ores  by  means  of  soaps  or  similar  com- 
pounds, and  is  dependent  upon  the  superior 
physical  attraction  exhibited  by  minerals  for 
fatty  or  resin  acids  orifor  certain  other  aro- 
-  matic  derivatives — such  as  cresols, .phenols, 
&d. — which  form  soluble  salts  or  cojapounds 
with  alkaline  hydrates,  as  compared  with 
earthy  or  silicious  substances. 

The  process  described  in  this  application  re- 
lates to  a  process  feomewhat  similar  to  the 
"process  described  and  claimed  in  a  copending 
application  Bled  by  us  of  even  date  with  this 
application  and  serially  numbered  200,650. 

In  general  the  soluble  compounds  we  em- 
ploy are  typified  by  ordinary  soaps,  from  wliich 
the  fatty  or  resin  acids  are  liberated  by  the 
addition  of  a  suitable  mineral  acid  and  which 
fatty  or  resin  acids  are  again  rendered  com- 
pletely soluble  by  the  addition  of  an  equiva- 
lent of  caustic  alkali. 

In  carrying  out  our  invention  the  suitably- 
crushed  ore  is  suspended  in  water,  and  to  the 
mixture  an  addition  of  a  small  quantity  of 
soap  solution  is  made.  A  small  amoiint  of 
mineral  acid  is  then  added,  which  decomposes 
the  soluble  soap  or  other  similar  compound  by 
uniting  with  the  alkaline  base  thereof,-  thus 
liberating  in  a  state  of  chemical^  subdivision 
the  fatty  or  resin  acid  or  other  compound, 
such  as  cresol,  &c.,  in  intimate  contact  with 
the  suspended  ore  particles.  It  is  found  that 
the  liberated  acids,  &c.,  which  may  even  be 
solid  under  ordinary  conditions  are  precipi- 
tated and  adhere  to  the  sulfureted  minerals 
or  to  sulfur,  graphite,  or  free  metals  present 
in  the  ore,  leaving  the  gangue  or  earthy  par- 
ticles preferentially  vyetted  by  water  and  f re» 
from  adhesions  of  fatty  acid  and  the  like. 


The  fatty  acid  and  the  like  used  for  the  parpQse 
of  adhering  to  the  mineral  particles  is  thvus  pro-  5« 
duced  in  situ  throughout  the  suspended  ore 
mass  in  the  mostJntimate  contact  or  admixture 
therewith.  Thetnineral  particles  now  attached 
to  or  more  or  less  coated  or  inclosed  by  films 
of  fatty  or  resin  acids  and  the  like  are  capable  jj 
of  being  separated  from  the  gangue  or  earthy 
particles  by  various  methods  dependent  upon 
this  altered  physical  condition.   For  example, 
the  coated  mineral  particles  may  be  removed 
by  generating  gaseous  bubbles  in  the  mix-  <^ 
ture  which  preferentially  attach  theniBelves 
to  the  fatty  or  similar  acid-coated  particles 
and  raise  them  to  the  surface  of  the  pulp, 
whence  they  may  be  removed  by  skiinming 
or  the  like.     If  the  ore  contains  a  carbonate,  GS 
any  small  excess  of  the  acid  used  to  decora- 
pose  the  soap  or  similar  alkaline  compound 
wjll  alsp  liberate  bubbles  of  carbonic  acid, 
which  will  attach  themselves  to  the  fatty  acid- 
coated  mineral  particles  and  float  them  to  the  7<» 
surface,  or  a  suitable  carbonate  (or  other  sub- 
stance capable  of  liberating  a  gas  on  the  ad- 
dition of  a  suitable' acid,  such  eajm  easily 
decomposable  sulfid,  «S;o.)  may  b&'  initially 
added  to  the  ore  mass  for  such  purpose,  or  fS 
th'e  mineral  particles  may  be  caused  to  adhere 
to  metallic  or  other  suitable  surfaces  coated 
with  similar  fatty  acids,  or,  finally,  the  coated 
mineral  particles  may  be  caused  to  adhere  to 
'wood,  sawdust,   or  other  suitable  material  8* 
lighter  than  water  coated  with  similar  j&tty 
pxjids,  &c.,  which  can  then  be  removed  by  flo- 
tation, in  each  case  leaving  the  mineral-free 
gangue  particles  capable  of  rejection.     After 
separation  of  the  Coated  mineral  particles  by  SJ 
any^of  the  methods  before  mentioned  the  re- 
covered mineral  concentrate  is  subjected  to 
the  action  of  a  suitable  amount  of  causae  or 
carbonated  alkali,  whereby  the  fatty  or  resin 
acid,  &c.,  recombines  completely  with  theal-  ^a 
kali,  forming  a  readily  soluble  soap  qr  alka- 
line compound.     After  draining  this  off,  and 
washingTvith  water,  if  necessary,  thelmineral 
particles  are  left  clean  and  free  from  soap. 
The  resulting  solution  thus  contains,  ail  the  9', 
soap  or  equivalent  compound  origiDaily  osed 
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in  a  atttU)  readjr  foe  immediate  employment 
in  the  separation  of  mineral  from  fresh  quan- 
tities of  ore,  and  the  process  becomes  com- 
pletely cyclic  with  regard  to  the  soap  era- 
5  ployed. 

Throughout  the  operation  the  same  soap 
orsimilar^ compound  is  used,  the-constituent 
whereof  maybe  quite  solid  under  ordinary 
conditions,  the  only  additions  required  being 

^o  small  quantities  of  mineral  acid  and  alkali  for 
the  decomposition  and  recomposition  of  this 
agent  during  the  c^cle  of  operations. 

What  we  claim  as  our  invention,  and  desire 
Ix)  secure  by  liCtters  Patent,  is — 

tS  I,  The  hercin-desci'ibed  process  of  concen- 
trating ores  wliich  consists  in  mixing  a  freely- 
tlowing  ore  puip  with  a  soap  solution  and  a 
mineral  acid  so  as  to  liberate  the  organic  acid 
from  the  soa|)  throughout  the  suspended  ore 

*o  niasH  in  intimate  contact  tlierewith,  whereby 
the  organic  acid  coats  the  desired  mineral  par- 
ticles and  not  the  gangue,  and  thereafter  sep- 
arating the  coated  mineral  matter  from  the 
non-coated  gangue. 

•?5  2.  The  herein-described  process  of  concen- 
trating ores  which  consists  in  mixing  the  ore 
pulp  with  a  soap  solution  and  a  mineral  acid 
which  liberates  the  organic  acid  from  the  soap, 
separating  thccoated  minora!  matter  from  the 

yo  non-coatcti  gangue  and  adding  alkali  to  the 


coated  mineral  matter  to  reproduce  the  solu- 
ble soap. 

3.  The  herein-described  process  of  concen- 
trating ores  which  consists  in  mixing  a  freely- 
flowing  ore  pulp  with  a  soap  solution  and  a 
mineral  acid  so  as  to  liberate  the  organic  acid 
from  the  soap  throughout  the  suspended  ore 
mass  in  intimate  contact  therewith,  bringing 
the  liquor  into  intimate  contact  with  a  gas 
which  will  adhere  to  the  coated  particles  and 
separating  out  the  coated  mineral  matter  which 
Hoats. 

4.  The  herein-described  process  of  concen- 
trating ores  which  consists  in  mixing  the  ore 
pulp  with  a  soap  solution  and  a  mineral  acid 
which  liberates'the  organic  acid  from  tiiesoap, 
bringing  the  liquor  into  intimate  contact  witli 
a  gas,  separating  out  thi»  coated  mineral  mat- 
.tor  which  Hoats  and  adding  tiiereto  an  alkali 
which  reproduces  the  soluble  soap. 

In  testimony  whereof  we  have  signed  our 
names  to  this  specification  in  the  presence  of 
two  .subscribing  witnesses. 

ARTHUR  EDWARD  CATTERMOLB, 

HENRY  LIVINGSTONE  SULMAN. 

HUGH  PITZALIS  KIRKPATRICK-PICAEIV' 

Witnesses: 

T.  B.  Buss, 
Frederick  Head. 
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J. 

To  all  whom,  it  may  concer^ti: 

Be  it  known  that  we,  Henry  Livtngstone 
SuLMAN  and  Hugh  Fitzalis  Kirkpatrick- 
PiCARD,  subjects  of  the  King  of  England,  re- 
5  siding  at  London,  England,  have  invented 
certain  new  and  useful  Improvements  in  or 
Relating  to  Qre  Concentration,  of  which  the 
following  is  a  Specification. 
The  present  invention  relates  to  the  concen- 

.o  tration  of  ores  by  separation  of  the  metallif- 
erous constituents  and  graphite,  carbon,  sul- 
fur, and  the  like  from  the  gangile  by  means 
of  oils,  grease,  tar,  or  any  similar  substance 
which  has  a  preferential  affinity  for  metallif- 

15  erous  matter  over  gangue. 

According  to  this  invention  we  utilize  the 
power  which  is  possessed  by  films  or  bubbles 
of  air  or  other  gas  of  attaching  themselves  to 
solid  particles  moistened  by  oil  or  the  like. 

20  According  to  one  method  of  carrying  out 
our  invention  suitably-crushed  ore  is  suspend- 
ed in  water.  To  this  suspension  a  propor- 
tion of  oil,  grease,  or  tar  (hereinafter  re- 
ferred to  as  ''oil")  is  added  and  duly  mixed 

25  with  the  mass  by  any  suitabje  means  in  quan- 
tity insufficient  to  raise  the  oiled  mineral  by 
virtue  of  the  flot^ti|>n  power  of  the  oil  alond. 
A  suitable  gas  is  now  generated  in  or  iixli*d- 
duced  into  the  mixture,  such  as  air,  carboiii^- 

3a  acid  gas,  sulfureted  hydrogen,  or  the  like. 
For  example,  bicarbonates  or  carbonates, 
either  soluble  or  insoluble  in  water  (prefer- 
ably the  latter)  or  easilj^- .ecomposable  sul- 
fids  and  the  like  may  be  used  with  acid  solu- 

35  tion.  In  such  cases,  if  desired,  the  addition 
of  acid  may  be  made  to  the  mixture  after  the 
addition  of  the  gas- producing  reagent.  In 
the  case  of  sol utions^containing  free  alkali  the 
addition  of  acid  sufficient  to  neutralize  this 

40  must  be  made  before  the  gas  is  produced. 
If  desirable,  gaseous  bubbles  may  be  pro- 
duced by  electrolytic  methods  or  by  means  of 
various  other  known  reactions. 
According  to  another  method^  of  carrying 

45  out  this  invention  the  oil  is  not  added  alone; 
but  the  pulp  is  submitted  to  the  action  of  a 
current  of  air  or  other  gas  bubbles,  the  air  or 
other  gas  being  first  suitably  charged  either 
with  the  vapor  of  a  volatile  oil,  such  as  pe- 


troleum  of  low  boilfng-poiiiit,  or  with  tfee 
spray  of  any  other  suitable  vol&tile  or  non- 
volatile or  fixed  oil  or  the  lik^.  The  oil  may 
be  sprayed  or  reduced  to  a  state  of  such  fine 
division  that  minute  globules  of  the  safoecan 
remain  temporarily  suspended  m  an  air  or 
other  gas  current  by  the  use  of  any  saitable 
spraying  or  atomizing  device  and  the  air-cur- 
rent introduced  into  the  ore-pulp,  preferably 
at  the  bottom,  by  means  of  a  pipe  or  pipes 
provided  with  suitable  perforations  or  by 
other  suitable  contrivance.  The  minute  oil 
globules  or  the  condensed  vapors, or  volatile 
oils  attach  themselves  to  the  metalliferous  par- 
ticles in  preference  to  the  gangue. 

The  oilied  metalliferous  particles.resulting 
from  either  of  the  processes  above  described 
have  the  power  of  attaching  to  themselves 
with  a  greater  comparative  strength  than  the 
gangu6  particles  the  films  or  bubbles  -of  gas 
which  exist  in  the  mass  aind  are  thus  raised 
to  the  surface  of  the  liquor  by  gaseous  flota- 
tion. They  can  ,then  be  removed  by  skiha- 
ming  or  other  suitable  means.  The  gangue 
particles  un wetted  by  oil  or  grease  are  not 
floated  up  with  the  oiled  mineral  p^ticles, 
and  thud  in  the  main  remain  at  the  bottom  of 
the  vessel  containing  the  mi^ture>.  -^lo  oil 
can  th«Q  be  removed  from  the  oiled  Mineral 
by  any  suitable  known  means. 

In  the  case  in  which  oil-spray,  is  used  the 
temperature  of  the  mass  of  pulp  may  be 
varied  to  secure  the  best  results  with  spray 
of  oils  of  varying  viscosity.  Instead  of  sus- 
pending the  oil-spray  in  an  air-supply  system 
suitably-devised  atoraizing-jets  operated  by 
air  or  a  jet  of  steam  and  air  may  be  intro- 
duced directly  into  the  pulp.  The  gas  used 
may  be  other  than  air,  such  as  carbonic  acid, 
steam,  or  mixtures  of  these.  We  have  also 
found  that  a  particle  of  metalliferous  mineral 
if  coated  with  a  minute  film  of  oil,  grease,  or 
the  like  then  exposed  to  air  will  not  readily 
sink  in  water.  It  is  therefore  unnecessary  in 
some  instances  to  employ  gaseous  bubbles  to 
effect  flotation.  .  For  example,  according  U> 
an  alternative  method  for  effecting  the  sepa- 
ration of  metalliferous  matter  from  gangue 
the  metalliferousore-pulpis  intimately  mixed 
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iu  any  saitablo  manner  with  a  small  propor- 
tion of  oil  and  then  sprayer]  in  as  finely  di- 
vided a  state  as  necessary  through  air  by 
means  of  jets,  revolving  disks,  or  otherwise, 
'5  and  the  sprayed  product  is  then  allowed  to 
fall  upon  the  surface  of  water:  The  garigue 
particles  wetted  only  with  water  at  oncesinlc, 
while  the  metalliferous  particles  coated  with 
a  thin  61m  of  oil  and  after  exposure  to  air 

^o  float  on  the  surface  of  the  v/ater  and  may  be 
removed  by  sirimming  or  other  suitable  means. 
Before  bringing  the  pulp  into  the  necessary 
contact  with  air  it  will  be  obvious  that  the 
bulk  ot  the  water  may  first  be  removed  by 

^i  subsidence  or  any  other  suitable  means. 

In  the  accompanying  drawings.  Figure  1  is 
a  diagram  in  longitudinal  section  of  an  appa- 
ratus suitable  for  carrying  out  this  process. 
Fig,  2  is  a  diagram  in  perspective,  partly  in 

S^  soction,  of  anotlicr  form  or  suitable  appara- 
tus; and  Fig.  3  is  a  diagram  in  perspective, 
partly  in  section,  of  an  alternative  form  of 
apparatus. 

Referring  to  Fig.  1,  A  is  a  tank  for  pulp, 

2f  wlii-fih  delivers  through  a  pipe  A'  tx)  a  concen- 
trating-ta,alr.  B,  i.he  bottom  of  which  slopes 
downward  from  the  inlet.  The  tank  B  is  pro- 
vided at  the  bottom  with  a  coiled  pipe  B',  suit- 
ably pcrforaiec],  support^^d  in  bearings  B%  and 

39  fUTJinged  to  be.rofctjted  by  means  of  a  sf)ur- 
wlu-el  V/  or  the'  like,-   -Air  is  forced  into  this 
pl'pe  B'  i:b.rough  a  pipe-  0,  and  oil  is  simulta- 
noous'y  introduced  into  the  pipe  C  from 
carbiirotot*  or  the  like  C'..     At  the  end  of  the 

35  tank  B  farthest  from  the  puln-iniet  a  launder 
I>'  is  placed  to  receive  the  discharge  of  float- 
ing niat<'nal,  and  an  outiet-tap  B^is  provided 
at  ti^e  lowest  point  of  the  tank. 

Referring  to  Fig.  2,  D  is  a  tank  in  v/hich 

^  pulp  and  oil  are  mixed,  and  the  mixture  passes 
tlu-ough  an  outlet  -  tap  D'  to  an  ejector  E, 
through  which  air  under  pressure  is  passed  by. 
the  pipe  E'.     Tlie  spray  of  pulp,  oil,  and  air 
falls  into  a  tank  F,  tilled  with  water  and  con- 

■^5  sisting  of  a  series  of  communicating  pointed 
boxes,  which  increase  ia  depth  from  the  inlet 


end.  A  launder  F'  is  provided  at  tlie. nutlet 
end  of  the  tank,  and  outlet-taps  P  arc  placed 
at  the  lowest  points  of  the  boxes. 

Referring  to  Fig.  3,  G  is  a  tank  in  which  50 
pulp  and  oil  are  mixed.     H  is  a  circular  disk 
att;iched  to  a  vertical  spindle  H',  supported 
in  bearings  H"^  and  arranged  to  be  rotated 
through  adriving-pulley  H^or  the  like.    Sur- 
rounding the  spindle  is  a  cylindrical  collar  J,  55 
connected  with  the  tank  G  by  a  pipe  J',  so 
that  the  pulp  and  oil  are  fed  through  the  col- 
lar to  the  rotating  disk.     Surrounding  tho 
disk  is  a  series  of  annular  pointed  troughs  K, 
communicating  with  one  another  and  incrcas-  bo 
ing  in  depth  toward  the  outside  and  filled 
with  water.     A  launder  K'  is  provided  at  the 
periphery  of  the  outside  trough  to  receive  the 
discharged  floating  m.aterial,  and  outlet-taps 
K"  are  placed  at  the  lowest  points  of  the  6* 
troughs. 

This  process  has  been  descrsfood  as  applied 
to  ore  concentration  by  oil;  but  it  is  to  be  Un- 
derstood that  ic  is  equally  applicable  to  con- 
centration by  the  use  of  any  other  substance  7< 
which  has  an  a f Unity  for  metalliferous  matter. 

We  claim — 

1.  The  herein-described  process  of  concen- 
trating ores  which  consist  in  bringingthe  pulp 
into  intimate  contact  with  "oil"  in  the  form 
of  spray  and  with  a  gas  and  thereafter  sepa- 
rating the  metalliferous  conslituents  from  the 
ganguc. 

2.  The  herein-described  process  of  concen- 
tratingores  v.diieh consists  in  bringingthe  pulp  ^ 
into  intimate  contact  with  "oil"  disseminat- 
ing the  mixture  through  air  and  IHereafter 
scparatingtiiemetalliferous  constituents  from 
the  gangue  in  water. 

In  testimony  whereof  we  have  signed  our. 
names  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

HENRY    IJVINGSTONK  SULMAN". 
IIUGU   KITZALfS  KIRKl'ATKICK-l'ICARD. 
Witnesses: 

Claude  C.  \i.  McKrnzie, 
Wai.teu  J.  Skkktkn. 


(cp 


lil 


^IDl 


UNITED  STATES  PATENT  OFFICE. 

ALFRED  SCHWARZ,  OF  NEW  YORK,  N.  Y.,  ASSIGNOR  TO  SCHWARZ  ORE 
TREATING  COMPANY,  OF  PHOENIX,  ARIZONA  TERRITORY,  A  CORPORA- 
TION OF  ARIZONA  TERRITORY. 

PROCESS  OF  CONCENTRATING  ORES. 

No.  807,601.  Specification  of  Letters  Patent.  Patented  Dec.  10.  1905. 

Application  filed  April  19, 1905.    Serial  No,  266|487; 


To  all  whom  ft  may  concern. 

Be  it  known  that  I,  Alfred  Schwarz,  a 
subject  of  the  Emperor  of  Germany,  and  a 
resident  of  the  borough  of  Manhattan,  city, 
5  county,  and  State  of  New  York,  have  invent- 
ed certain  new  and'  useful  Improvements  in 
Processes  of  Concentrating  Ores,  of  wliich 
the  following  is  a  specification. 

In  the  concentration  of  ores  by  the  em- 

lo  ploymcnt  of  hydrocarbons  as  adhesive  agents 
it  has  been  observed  that  sulfids  yield  better 
results  than  oxids,  carbonates,  and  chlorids. 
In  fact,  so  far  as  known  to  me,  a  practical  ap- 
plication of  such  process  before  my  inven- 

i.S  tions  relating  to  tliis  art  has  been  largely,  if 
not  wholly,  confmed  to  sulfid  ores. 

The  object  of  the  present  invention  is  to 
extend  the  application  of  hydrocarbon  con- 
centrating processes  to  ores  heretofore  con- 

2o  sidored  unworkable  by  first  converting  such 
ores  into  sulfids,  preferably  by  a  wet  method, 
to  thereby  preserve  the  mass  of  ore  in  its 
^    crushed   condition   and  suitable  for   treat- 
ments according  to  known  methods. 

25  In  carrying  out  the  present  invention  I 
proceed  by  preparing  a  soluble  sulfid  in  any 
well-known  manner— for  example,  by  dis- 
solvingsulfur  in  anaqueous  solution  of  potas- 
sium or  sodium  hydrate,  the  sulfur  being 

30  added  in  sufficient  quanCity  to  give  the  de- 
sired reaction.  The  pulverized  ore  contain- 
ing themineral  in  the  lormof  oxid,  carbonate, 
or  cldorid  is  then  mixed  in  a  suitable  vessel 
with  the  sulfid  solution,  the  mass  being  either 

35  cold  or  heated  by  suitable  means  and  the  ves- 
sel provided  with  an  agitator  to  effect  a 
thorough  and  intimate  mixture.  During  this 
operation  the  oxid,  carbonate,  or  chlorid  is 
converted  into  a  sulfid  by  the  action  of  the 

40  pota&sium  or  sodium  sulfid,  a  form  which  is 
capable  of  subsequent  practical  treatment 
with  hydrocarbons  for  the  separation  of  the 
values  from  the  earthy  or  rocky  constituents 
of  the  ore.     As  the  action  of  the  hydrocar- 

45  boil  on  the  metallic  constituents  of  the  ore  is 
a  surface  action,  it  is  unnecessary  to  proceed 
so  far  as  to  convert  the  entire  mass  of  the  par- 
ticles of  oxid,  carbonate,  or  chlorid  into  a  sul- 
fid, it  being  sufficient  if  the  surface  of  the  par- 

£0  tides  is  so  converted,  as  thereby  there  is  pre- 
sented all  that  is  necessary  for  the  desired 
action  of  the  hydrocarbon. 


After  the  initial  conversion,  as  above  de- 
scribed, the  ore  may  be  concentrated  by  any  ^ 
suitable  treatment  with  a  hydrocarbon,  and  5 
for  such  purpose  I  may  use  a  hydrocarbon 
which  is  normally  liquid  or  one  which  is  solid 
at  normal  temperatures,  or  the  latter  in  ad- 
mixture with  tne  former,  as  described  in  my 
applications  Serial  Nos.  210,137,  210,138,  6 
225,370,  and  231,395,  and  United  States  Pat- 
ent No.  771,277.  Of  hydrocarbons  which 
are  solid  at  normal  temperatures  and  re- 
quired to  be  melted  there  may  be  used  paraf- 
fin or  ozocerite,  or  a  resinous  hydrocarbon,  6, 
such  as  resin,  pitch,  or  asphaltuin  Of  nor- 
mally liquid  hydrocarbons  there  may  be  used 
any  suitable  vegetable,  animal,  ar  mineral 
oil.  These  hydrocarbons  may  be  used  singl  \' 
or  in  combination  of  two  or  more,  it  being 
understood  that  the  constitution  of  the  ad^ 
hesive  agent  will  depend  upon  the  character 
of  the  ore  to  be  treated,  varying  as  the  ore 
varies. 

Ore  either  in  a  dry  or  wet  condition  is  7 
mixed  in  any  suitable  vessel  having  an  agita- 
tor with  the  hydrocarbon,  sufficient  quantity 
being  added  to  effect  the  desired  separatiosi 
If  the  hydrocarbon  is  one  which  is  solid  at 
normal  temperatures,  it  is  first  nielted  und  8 
then  stirred  in  with  the  ore,  the  mixture  be- 
ing  effected    by    any   suitable   mechanical 
means  and,  if  desired,  air,  steam,  <jr  gsis  may 
be  injected  into  the  mass  eillier  aloiio  or  to 
assist  the  mechanical  agitation.     The  injec-  <S 
tion  of  such  gaseous  agent  results  in  the.  hy- 
drocarbon taking  up  an  apprccial)lc  quyn- 
tity  of  air  or  gas,  giving  a  certain  sp'ongi- 
ness  which  increasos  its  floating  power.'    "'"^ 

As  a  specific  example  of  ni}'-  iiivc&tii)!>  J  <; 
have  used  as  an  adhesive  ag&nt  a  mi.xture  of 
paraffin  and  resin,  heat,  being  einplojed  if 
necessary  to  maintain  this  compound  ^si  a 
melted  condition  after  it  ha*  been  mixed  v.  Hh 
the  ore.  „ 

After  an  intimate  m.ixture  with  all  pavts  of 
the  ore  has  been  effected  the  ntass  i^)  sub- 
jected to  the  action  of  water  heated  to  any 
desired  temperature,  even  as  liigh  as  the  boil- 
ing-point, whereby  the  earthy  or  rocky  con-  1 
stituents  are  liberated  and  washed  out  and 
settl-e  in  the  bottom  of  the. vessel.  ThQ  me- 
tallic constituents  of  the  ore  having  united 
with  t!ie  adhesive  agent  may  be  skimmed  or 
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screened  off  and  run  to  a  centrifugal  drier  for 
the  reparation  or  recovery  of  the  concen- 
trates from  the  adhesive  agent. 

lastead  of  subjecting  the  mass  to  tlic  ac- 

3  tion  of  heated  or  boiling  water  cold  water, 
preferably,  under  pressure,  may  be  injected 
mto  the  mass,  the  effect  of  which  is  to  solidify 
or  granulate  the  adhesive  agent,  which  witn 
the  entrapped  metallic  constituents  may  be 

<o  floated  or  screened  off,  while  the  tailings  be- 
ing saturated  with  water  will  be  precipif  ated 
more  or  less  completely  to  the  bottom  of  the 
vessel.  By  subjecting  the  mass  to  heat  in  a 
suitable  vessel  the  adhesive  agent  is  melted 

»<;  and, the  concentrates  may  be  separated  and 
recovered  therefrom  by  a  centrifugal  drier, 
filter-press,  or  other  means.  The  mass  of  ore 
and  adhesive  agent  may  fu-st  be  treated  with 
heated  or  boiling  water  and  subsec[uently 

ao  treated  with  cold  water.  Also  during  the 
treatment  with  water,  which  may  be  made 
acid  or  alkaline,  if  desired,  the  mass  may  be 
agitated  mechanically  or  by  the  injection  of 
au",  steam,  or  gas. 

\The  concentrates,  if  necessary,  may  be 
waahed  with  a  solution  of  potassium  or  so- 
dium hydrate  to  remove  any  remaining  por- 
tions or  the  adhesive  agent. 

Wliile  I  have  described  in  giving  a  specific 
method  of  procedure  the  use  of  a  mixture  of 
paraffin  and  resin,  I  may  usfe  either  one  of 
these  singly,  the  successive  steps  of  the  oper- 
ation being  the  same,  or  I  may  use  singly  a 
normally  liquid  hydrocarbon,  following  the 

35  same  method  of  operation  except  in  such 
case  there  will  of  course  be  no  solidification 
or  granulation  of  the  hydrocarbon.  When 
using  a  normally  liquid  hydrocarbon,  the 
mass  may  b.e  treated  either  with  cold  or 

V)  heated  water  to  effect  the  separation  of  the 
adhesive  agent  with  the  metallic  constituents 
of  the  ore  from  the  tailings. 

The  essential  feature  of  the  present  inven- 
tion is  the  conversion  of  an  ore  of  the  charac- 

*e,  ter  above  specified  into  a  sulfid  to  adapt  it 
for  treatment  by  a  hydrocarbon,  the  par- 
ticular method  of  concentrating  by  the  em- 
ployment of  a  hydrocarbon  being  varied  ac- 
cordingHo  known  methods  as  may  be  de- 

^o  sired  or  suitable  to  the  particular  ore,  and 
while  I  have  given  specific  examples  I  do  not 
wish  to  be  whollv  restricted  thereto. 


25 
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In  carrying  out  the  conversion  above  de- 
scribed I  use  an  excess  of  sulfur  above  the 
theoretical  quantity  necessary  to  effect  the 
change  of  oxid,  carbonate,  or  cnlorid  to  sulfid. 

What  I  claim,  and  desire  to  secure  by  Let- 
ters Patent,  is^ — 

1 .  The  method  of  treating  ores  which  con- 
sists in  subjecting  a  non-sulfid  ore  to  the  ac- 
tion of  a  soluble  sulfid  to  convert  the  mineral 
into  a  sulfid,  then  treating  the  mass  with  a 
hydrocarbon  and  finally  separating  the  hy- 
drocarbon with  the  entrapped  metallic  con- 
stituents of  the  ore  from  tne  tailings 

2.  The  method  of  treating  .an  ore  contain- 
ing mm-sulfid  mineral  b}^  subjecting  the  same 
to  the  action  of  au  alkaline  sulfid  to  convert 
the  mineral  into  a  sullid,  then  treating  the 
mass  with  a  hydrocarbon  and  finally  sepa- 
rating the  hydrocarbon  with  the  eiiirapped 
metallic  constituents  of  the  ore  from  llie  tail- 
ings. 

3.  The  method  of  treating  an  ore  contam- 
ing  non-sulfid  mineral  by  sul)jecting  the  same 
to  the  action  of  an  aqueoiis  solution  of  poias- 
sium  or  sodium  sullid  to  convert  the  mineral 
into  a  sulfid,  then  treating  (he  mass  with  a 
hydrocarbon  and  finally  separating  said  hy- 
drocarbon with  the  entrapped  metallic  con- 
stituents of  the  ore  from  the  tailitrgs, 

4.  The  method  of  treating  an  ore  contain- 
ing non-sulfid  mineral  by  subjecting  the  same 
to  the  action  of  a  soluble  sulfid,  then  treat- 
ing the  resulting  metallic  sulfid  with  a  melted 
hydrocarbon  which  is  solid  at  normaj  tem- 
peratures and  finally  separating  said  hydro- 
carbon with  the  entrapped  metallic  constitu- 
ents from  the  tailings. 

5.  The  method  of  treating  an  ore  contam- 
ing  non-sulfid  mineral  by  subjecting  the  same, 
to  the  action  of  a  soluble  sulfid,  then  treat- 
ing the  resulting  .metallic  sulfid  with  a  com- 
pound of  melted  paraffin  and  resin,  then  sepa- 
rating said  compound  with  the  entrapped 
metallic  constituents  from  the  tailings. 

In   testimony  whereof  I   have  hereunto 
signed  my  name  in  the  presence  of  two  stib- 
cribing  witnesses, 

ALFRED  SCHWA RZ. 

Witnesses: 

E.  F  Porter, 
Alexander  Rodmam 


ill 
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fn  all  whom  it  may  concern: 

Be  it  known  that  I,  Alfred  Schwarz,  a  sub- 
ject of  the  German  Emperor,  and  a  resident 
of  the  borouj^h  of  Manhattan,  city,  county, 
and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Proc- 
esses of  Concentrating  Ores,  of  which  the  fol- 
lowing is  a  specification. 

My  invention  has  for  its  object  the  concen- 

>  tration  of  ores  by  the  selective  action  of  a  hy- 
drocarbon compound. 

Heretofore  the  separation  of  the  values  in 
ores  has  been  effected  by  mixing  the  pulver- 
ized ore  with  a  product  resulting  from  the  dis- 
tillation of  petroleum,  the  ore  having  been 
previously  mixed  with  suiScient  water  to  form 
a  freely-flowing  pulp.  The  oil  in  such  method 
exercises  the  property  of  attaching  itsglf  to 
and  buoying  up  the  metallic  constituents  of 

>  the  ore  that  are  suspended  in  the  pulp;  but 
it  has  little  or  no  effect  upon  the  earthy  con- 
stituents. I  have  found  that  the  efficiency  of 
the  selective  action  of  oils  generally,  either 
mineral,  vegetable,  or  animal,  is  increased  by 
the  addition  thereto  of  a  fatty  matter  wliich 
is  solid  at  normal  temperatures,  as  paraGin, 
stearin,  or  palm  it  in. 

In  currying  out  my  invention  I  proceed  as 
follows:  The  ore  is  first  cruslied  and  screened 
'  to  a  convenient  size  for  working  and  is  then 
thoroughly  and  intimately  mixed  witi)  tlie  se- 
lective material,  which  in  tliis  instance  is  a 
compound  of  a  mineral,  vegetable,  or  animal 
oil  and  a  fatty  matter  of  the  character  above 
specified,  such  mi.xture  being  solid  at- normal 
teraperajures.  Such  material  may  be  readily 
prepared  by  dissolving  the  fatty  matter  in 
the^i!  medium,  heat  being  employed  to  melt 
the  fatty  matter,  if  necessary,  and  to  main- 
'  tain  the  compound  in  a  liquid  condition  dur- 
ing its  incorporation  with  the  pulverized  ore. 
As  a  specific  example  of  a  selective  material 
1  prefer  crude  petroleum  or  an.''<«'of  its  prod- 
ucts, to  which  is  added  about  nine  to  ten  per 
cent.,  by  weight,  of  paraffin,  such  proportion 
having  been  found  to  give  good  results  with 
a  copper-sulfid  ore. 

Any  suitable  apparatus  may  be  employed 
to  effect  the  mixture  of  the  ore  and  selective 
material,  all  that  is  essential  being  a  vessel 
provided  with  agitating-blades.  In  such  ves- 
sel the  ore  is  mixed  with  sufficient  of  the  se- 
lective material  to  malfe  a  thick  pasty  mass, 


the  agitation  being  continued  long  enough  to 
bring  the  selective  material  into  intimate  con-  55 
tact  with  all  portions  of  the  ore.  The  vessel 
may  be  steam-Jacketed  or  otlierwise  suitably 
heated  if  found  necessary  to  maintain  the  se- 
lective material  in  a  liquid  condition.  After 
a  complete  incori)oration  of  the  selective  fna-  6c 
terial  \v\i\\  the  ore  water,  preferably  under 
pressure,  is  injected  into  the  mass  by  suitably- 
arranged  pipes  and  agitation  continued  until 
the  water  is  distributed  throughout  the  mass. 
The  mass  is  then  aliov.'ed  to  subside,  when  65 
the  selective  material,  with  tlie  entrapped  me- 
tallic constituents  of  the  ore,  Will  rise  to  the 
top  and  may  be  removed  in  any  suitable  man- 
ner, as  by  Hoating  over  the  top  of  tlie  vessel. 
The  values  may  be  separated  from  the  select-  7c 
ive  material  in  any  suitable  or  weii-known 
manner —as,  for  example,  by  a  centrifugal 
drum  or  filter-pre.s.5.  The  tailings,  being  un- 
affected by  the  selective  material,  will  remain 
in  the  water  and  settle  to  the  bottom  of  the  75 
vessel,  from  which  tlicy  may  be  drav/n  off 
and, 'if  necessary,  subjected  to  further  treat- 
ment for  the  recovery  of  any  values  tliey  naay 
contain. 

In  the  concentration  of  ores  by  the  .select-  80 
ive  action  of  the  compound  above  described 
the  action  is  facilitated  and  better  results  se- 
cured by  the  injection  of  a  gaseous  tiuid— such 
as  air,  stcair/,  or  gas  as  carbon-dioxid  gas  — 
into  tlio  mass.  This  may  be  done  b.yGuit--85 
ab!y-arrangcd  pipes  leading  into  the  bottom 
or  sides  of  the  vessel,  the  effect  of  such  ysc 
of  air,  steam,  or  gas  being  to  break  up  and 
sub(iivide  the  mass  in  a  complete  and  thor- 
ough manner.  Furthernjore,  it  results  in  the  9c 
..sekctive  material  taking  up  an  appreciable 
quantity  of  air  or  gas,  giving  a  certain 
amount  of  sponginess,  wh.ich  increases  it„s 
floating  power.  After  the  admission  of  wa- 
ter, which  may  be  done  by  suitably-arranged  95 
pipes,  the  admission  of  air,  steam,  orgas  may 
be  continued  to  assist  in  distributing  tlio  wa- 
ter throughout  the  mass  and  to  effect  a  thor- 
ough separation  and  washing  out  of  the  tail- 
ings. IOC 

In  referring  to  paraffin  as  a  "  fatty  matter" 
it  is  to  be  understood  that  I  do  .so  in  a  popu- 
lar and  not  a  chemical  sense.  It  is  also  to  be 
understood  that  the  proportions  of  the  ingre- 
dients of  the  selective  material  may  be  varied  105 
to  suit  the  particular  ore  treated. 
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I'he  ;♦( » i>ii!p;in.vinK  (Iniwiii*:  '^Iioub  in  pni - 
sprclivo  one  nrninticnK'nt  ol  Mjtparnhiii  l>.v 
wliicli  tin*  |>ro(  I'ss  ui:».v  i"'  c.'irrifd  out. 

I  r|«>sij_M):il<>'^  :i  Itiri  or  liopi"'!"  from  uliich 
5  llic  piilveri/ed  ore  is  iliscli;u>r<'<l  irilo  :i  vessel 
2,  \vlii(  h  is  invrcralil.v  .st«.-:im  -  .i;it''»<'tcil  und 
proviilod  wiili  :ui  Uiritator  ;*.  In  lliis  vessel 
the  ore  and  selective  ajj^ent  :ire  iiitiinalfdy 
mixed,  and  from  said  vessel  tlie  mass  is  dis- 

jo  cliarijcd  into  a  vessel  4,  provide'd  with  an 
aijitat-or  in  wliieli  it  is  treated  with  water 
slijrhtl.v  acidulated,  if  desired,  to  effect  the 
separation  of  the  selective  ay:ent,  with  the  on- 
trapped   metallic  constituents,  from  the  tail- 

'  <;  ingrs.  If  cold  water  is  employed,  the  selective 
agent  will  l)c  solulilied  and  rising  to  the  top 
is  conducted  l».v  a  trough  5  to  a  reraeltin^and 
storajfe  vess<'I  «;.  If  heated  or  boiling  water 
is  employed  in  tlie  vess(  I  4,  tlie  selective  agent 

2o  will  he  maintained  in  its  lir|uid  condition  and 
as  it  rises  with  the  entrapped  metallic  con- 
stitutents  is  run  by  the  trough  5  into  the  stor- 
■^  age  vessel  0  and  from  the  latter  to  a  centrifu- 
gal-drum 7  for  the  separation  of  the  values 

^5  from  said  agent.  The  recovered  agent  is  col- 
lected in  astorage  vessel  H,  from  which  itraay 
be  raised  to  the  mixing  vessel  2  by  a  pump  9. 
The  separating  vessel  4  is  provided  with  suit- 
al;le  |>":pes  10  for  the  admission  of  air,  steam, 

30  or  gas  and  with  a  pipe  11  by  which  the  tail- 
ings may  be  discharged  into  a  vessel  12.  Af- 
ter removal  of  the  values  from  the  separator 
7  they  may  be  subjected  to  any  suitable  treat- 
ment. 

35  What  1  claim,  and  desire  to  secure  by  Let- 
ters Patent,  is  - 

1.  The  process  of  concentrating  ores  con- 
sisting in  mixing  with  the  pulverized  ore  a 
selective  agent  consisting  of  a  mixture  of  a 

40  liquid  hydrocarbon  and  a  normally  solid  fatty 
matter  which  mixture  is  solid  at  normal  tem- 
peratures, separating  said  agent  with  its  en- 
trapped values  from  the  tailings,  and  iinally 
recovering  the  values  from  the  selective  agent. 

4"^  2.  The  process  of  concentrating  ores  con- 
sisting in  mixing  with  the  pulverized  ore  a 
selective  agent  consisting  ol"  a  mixture  of  a 
liquid  hydrocarl)on  and  a  nornjally  solid  fatly 

? 


inatler  which  mixture  is  solid  at  normal  tem- 
pt-iatuies,  treating  the  mass  with  water  to 
separate  said  agent  with  its  enlia[)pcd  values 
from  the  tailings,  and  finally  recovering  the 
values  from  tlie  selective  agent. 

;{.  The  process  of  concentrating  ores  con- 
sisting in  mixint;  with  the  pulverized  ore  a 
seh^ctive  agent  consisting  of  a  mixture  of  a 
liipiid  hydtocarI)(>n  and  a  normally  solid  fatty 
matter  whicli  mixture  is  solid  at  normal  tem- 
peratures, treating  the  ma-s^  with  cold  water 
to  separate  said  agent  with  its  entrapped  val-. 
ues  from  the  tailings,  and  finally  recovering 
the  values  from  the  selective  agent. 

4.  The  methcKl  of  concentrating  ores  con- 
sisting in  mixing  with  the  pulverized  ore  a 
selective  agent  consisting  of  a  mixture  of  a 
liquid  hydrocarbon  and  a  normally  solid  fatty 
matter  which  mixture  is  solid  at  normal  tem- 
peratures and  subjecting  the  mass  to  the  ac.- 
tion  of  a  gaseous  fluid,  separating  the  select-, 
ive  agent  with  its  entrapped  values  from  the 
tailings,  and  finally  recovering  the  values 
from  the  selective  agent. 

5.  The  process  of  concentrating  ores. con- 
sisting in  mixing  with  the  pulverized  ore  a 
selective  agent  consisting  of  a  mixture  of  a 
liquid  hydrocarbon  and  paraffin  which  mix- 
ture is  solid  at  normal  temperatures,  separat- 
ing said  agent  with  its  entrapped  values  from 
the  tailings,  and  finally  recovering  the  valufts 
from  the  selective  agent. 

6.  The  process  of  concentrating  ores  con- 
sisting in  mixing  with  the  pulverized  ore  a 
selective  agent  consisting  of  a  mixture  of  a 
liquid  hydrocarbon  and  paraffin  which  mix- 
ture is  solid  at  norjnal  temperatures,  treating 
the  mass  with  water  to  separate  said  agent 
with  its  entrapped  values  from  the  tailing-s, 
and  finally  recovering  the  values  from  thesQ- 
Icctive  agent. 

In  testimony  whereof  I  have  hei-eunto  signed 
my  name  in  the  presence  of  two  subscribing 
witnesses. 

ALFKED  SCHWA RZ. 

Witnesses: 

K.   F.   I'OKTER. 

Cmaui.es  S.  Jones.  iy, 

'■% 
'4 


2158 

lo.  809,959. 


PATENTED  JAN.  16,  190& 
E.  B.  KIRBY. 
PROCESS  OF  SEPARATING  MINERALS. 

APPLICATION  IlLED  DEO.  14.  1903^, 

3  SHEETS-SHEET  I. 


^^  J  ^-^voy^^c,^^. 


nve,iz~toi'S 


2159 


Ko,  e03,959  ,PATENTED  JAN.  ie»  ISOS. 

E.  B.  K?RBY. 
PROCESS  OF  SEPARATING  MINERALS. 

APPLIOATIOS  FILED  DEO.  14.  1903. 

3  SHESTS-fflaSST  2 


2160 


Ko.  809,959.  PATENTED  JAN.  16,  1906. 

E.  B.  KIRBY. 
FBOGESS  OF  SEPARATING  MINERALS 

APFUOATIOS  riLSD  DEO.  14,  1903. 

3  8H£I;T&-«BC£T  3 


YZZZZZZZZZZZZZZZZ2,. 


UNITED  STATES-  PATENT  OFFICE. 

EDMUND  B.  KIKBY,  OF  ROSSLAND,  CANADA. 
PROCESS  OF  SEPARATING  MINERALS. 


Na  809,959. 


Specification  of  Letters  Patent.  Patented  Jan.  10,  1900, 

Appiieation  filed  Deoembar  14, 1903.    Serial  No.  185,033. 


To  all  v>honi>  it  mar/  concern:  \ 

Be  it  known  that  I,  Edmund  B.  Kirbv,  a 
citizen  of  the  Unitod  States,  residing  at  Koss- 
laod,  in  the  Province  of  British  Columbia  and 
Dominion  of  Canada,  have  invented  a  cer- 
tain new  and  useful  Improvement  in  Process 
of  Separating  Minerals,  of  wliich  the  follow- 
ing is  a  full,  clear,  and  exact  description,  ref- 
erence beiiig  had  to  the  accompanying  draw- 
ings 

rho  invention  relates  to  the  concentration 
of  ore«.  It  may  be  employed  to  separate  the 
metallic  minerals  from  the  gangue,  or  to  sep- 
arata certain  of  the  metallic  minerals  from 
others,  or  from  ctliers  and  the  gangue, 

'The  operation  of  the  process  is  depentfent 
upon  the  fact  that^  because  of  differences  in 
pnysical  characteristics  of  the  various  con- 
stituents of  mineral  material,  such  constitu- 
ents show  preferences  of  adhesion  between 
two  commingled,  but  immiscible  liquids. 

The  invention  consists  in  the  process  here- 
inafter described,  and  in  the  several  steps 
thereof,  all  of  vtrhich  will  be  definitely  set 
forth  in  "the  claims. 

In  the  drawings,  Figure  I  is  a  diagrammatic 
view  of  an  apparatus  with  which  the  process 
may  be  practiced,  the  several  parts  thereof 
being  shown  in  vertical  section.  Fig.  2  is  a 
plan  view  of  one  side  of  the  separating-tank. 
r  ig.  3  is  a  vertical  sectional  view  of  the  same 
mechanism.  Fig.  4  is  an  elevation  of  a  part 
of  the  agitator  mechanism  of  the  separating- 
tank,  some  of  said  mechanism  being  in  sec- 
tion; and  Fig.  5  is  a  plan  view  of  one  of  the 
agitator-t^rma  and  a  sectional  plan  view  of 
tne  shaft. 

The  process  is  applicable  to  a  great  variety 
of  ores,  and  may  be  practiced  in  many  cases 
8o  aa  to  separate  tliose  metallic  minerals 
which  must  be  treated  m  one  way  from  those 
which  must  be  treated  in  some  othfef  way  in 
order  to  recover  their  contained  commercial 
metals,  and  since  it  is  capable  of  bei^  used 
for  this  purpose  as  well  as  to  separate  the 
metallic  minerals  from  the  gangue  it  is 
thought  to  be  a  great  step  in  advance  of  this 
art. 

It  is  believed  that  the  process  or  some  of 
tlie  novel  steps  thereof  may  be  employed 
with  advantage  in  the  treatment  of  all  ores. 
It  is  obviously  impossible,  however,  to  give 
definite  directions  for  attaining  the  best  re- 
aults  with  all  ores,  because  of  the  great  chem- 
ical and  physical  diiferejices  which  they  ex- 
bH)it.    Tee  detailed  directions  hereinafter 


set  forth  are  those  which  are  found  most  effi- 
cient in  the  treatment  of  the  Rossland,  Brit- 
ish Columbia,  ores,  with  which  I  have  done 
the  most  work^  for  the  primary  purpose  of 
separating  the  chalcopynte  (whicn  must  be 
sinelte<l)«lroni  the  other  constituents  wliich 
may  be  subjected  to  other  after  treatment 
for  the  recovery  of  their  contained  metals. 

The  process,  as  an  entirety,  in  its  best  form 
for  use  with  Rossland  ores  for  the  purpose 
stated  consists  in  tlic  following  steps: 

First,  in  thoroughly  agitating  together  (a) 
the  pulverized  ore  or  mineral  material  (&) 
enough  water  to  make  with  said  pulverized 
ore  a  flowing  pulp,  and  (c)  a  solution  of  bitu- 
men in  a  thin  <listillable  hydrocarbon  liquid 
as  kerosene,  these  materials  to  be  so  tnor- 
oughly  agitated  together  as  to  finely  subdi- 
vide said  solution  into  Siuall  globules  and 
bring  said  globules  into  contact  "with  substan- 
tially all  of  the  pulverized  mineral  particles 
which  will,  by  preference,  adher©  to  them. 

Second,  in  allowing  the  hydrocarbon- 
coated  particles  to  float  to  the  ■surface  of  the 
mass,  and  in  rendering  this  separation  sub- 
stantially complete  by  gently  agitating  the 
mass,  and" by  injecting  gas  into  the  same,  and 
preferably  also  discharging  into  the  mass  fine 
streams  of  the  solution.  When  the  separa- 
tibn  is  completed,  the  floating  hydrocarbon- 
coated  concentrate  is  removed  for  subsequent 
treatment. 

Third,  in  filtering  said  concentrate  to  free 
it  so  far  as  possible  from  tHe  hydrocarbon 
liquid. 

Fourch,  in  distilling  said  coatdd  cencen* 
trate  and  condensing  th©  hydrocarhoa  vapor 
to  be  used  again. 

It  is  thought  that  the  use  of  a  gas  to  assist 
in  the  flotation  of  the  coated  particles,  as^et 
forth  in  the  description  of  the  second  step  of 
the  process,  is  radically  new  in  this  art,  irre- 
spective of  its  association  with  the  other  steps 
dfescribed.  It  is  that  which  makes  it  poKsible 
for  the  first  time  to  use  thin  oils  and  hydrocar- 
bon. The  prior  processes  which  use  thick, 
viscous  oils  will,  however,  be  much  aided  by 
the  addition  of  tliis  step,  because  in  Spite  of  all 
the  care  which  is  exercised  in  the  pi%u:tice  of 
those  processes  to  keep-  the  oil  in  largd  clots 
or  masses  a  great  deal  of  it  is  "floured"  or 
broken  up  into  minute  particles  which  are 
trapped  in  the  sands  and  lost.  The  employ- 
ment of  the  gas  in  the  manner  stated,  brings 
in  a  more  powerful  floating  agency  than  any- 
thing before  u.sed,  which  results  in  the  lecov- 
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isry  of  Ihifi floured  oil  together  with  numerous 
coated  particles  which  wt)uld  not  otherwise 
be  lloated.  This  step  of  the  process  is  there- 
;for0  useful  with  any  and  all  liquids  li^jhter 
t  thjan  water  which  exhibit  preference  of  adhe- 
Bscfik  for  the  metallic  mineral  particles.  -Kero- 
sene alone,  for  example, 'may  be  used  with 
most  ores  to  takeout  the  sulrids  provided  the 
gas  is  used,  as  stated,  to  cause  the  flotation  of 

lo  the  kerosene-coated  particles,  It  is  the  bitu- 
men, howevfr,  dissolved  in  the  Icerosene 
-whicirgiyes"  the  precise  adhesive  preference 
whicli  enables  it  to  separate  the  gold  and 
chalcopyrite    froi'n    the  crushed    ore.     The 

IS  bitumen  may  be  asphalt  or  the  bitumen  pro- 
duced by  tlie  distillation  of  petroleuni  to  a 
eomisolid  residuum,  or  it  may  be  tar,  pitch,  or 
any  othef  specific  fornl  of  bitumen.  In 
treating  liossland  ores  I  have  found  that  the 

to  most  satisfactory  results  have  been  attained 
hy^using  a  splutjon  obtained  by  dissolving  in 
kerosene  about  five  jxt  cent,  or  thereabout  of 
Trinidad  asphalt  or  the  semisolid  residuum  of 
petroleuni  distillation.    Preferably  the  pul- 

15  verized  ore  is  mixed  with  three  to  five  times 
08  much  water,  by  weight,  and  to  thisis  added 
a  sullicient  amount  of  the  kerosene-bitumen 
solution,  excellent  results  being  obtained  by 
using  one-fourth  to  three-fourths  as  much, 

30  by  weight,  as  ore.  The  preference  of  the  ecr- 
lution  for  some  of  the  nuneral  particles  may 
be  regulated  by  altering  or  varying  the  quan- 
tity of  the  solute  substance  and  by  varying 
the  temperature  at  which  the  solution  isuse<r 

35  The  preference  of  the  water  for  other  mineral 
particles  may' be  regulated  by  adding  some 
acid  or  other  chemical.  A  distinct  advan- 
tage of  using  a  light  hydrocarbon,  like  kero- 
sene, is  that  so  much  of  it  as  cannot  be  re- 

40  moved  from  the  concentrate  by  mechanical 
means  may  be  recovered  by  a  process  of  dis- 
tillption,  this  method  of  recoverv  being  i:ii- 
possible  when  thick  non-distillal)le  oils  are 
used.     The  injection^of  a  gas,  preferably  air, 

»3  into  the  mass,  wliicli  is  the  chief  novel  char- 
acteristic of  thie  second  step  of  the  process, 
assists  in  the  flotation  of  tne  hydrocnrbon- 
coated  particles.  This  makes  it  possible  to 
finely  subdivide  the  solution  by  the  agitation, 

50  and  tliis  greatly  increases  the  chance  that  all 
of  the  mineral  particles  which  exhibit  pref- 
erential adhesion  for  it  shall  be  brought  into 
contact  with  it.  Some  of  the  h3drt>cRrbon- 
coatSil  particles  will  float  to  the  surface  with- 

5^  out  assistance;"  ^ut  a  considerable  Quantity 
of  such  particles  will  not  be  sufficiently  buoy- 
ant, and  some  of  such  particles  en<l  some 
gU)bulc3  of  the  mixture  would  be  trapped  in 
the  sands.     In  order   to   recover  this  less 

60  buovant  material  together  with  the  globules 
f)f  the  mixture,  themass  which  tends  to  set- 
tle is  slowly  lifted  an<l  turned  over  to  liber- 
ate the  coated  particles  and  theglobules,  and 
at  the  same  time  a  gas,  preferably  air,  i^ 

65  blown  into  the  mass  preferably  near  the  bot- 


tom thereof.  The  air-bubbles  not  only  tend 
to  attach  themselves  directly  to  the  coated 
particles,  and  thus  float  them  to  the  surface, 
but  the  air  becomes  dissolved  in  the  water  to 
its  maximum  capacity.  Tliis  dissolved  air 
tends  to  again  separate  itself  from  the  water 
and  atiacK  itself  in  minute  globules  to  the 
coated  particles.  I  find  that  air,  carbon  di- 
oxid,  hydrogen,  and  marsh-gas  are  satisfac- 
tory for  this  purpose,  and  aoubtless  many 
other  or^tl  gases  will  operate  in  the  same 
way,  but  I  prefer  air.  It  might  be  here  add- 
ed that  because  the  solution  is  broken  up  into 
small  globules  there  is  little  likelihood  that 
any  x>f  the  non-coated  particles  shall  be  en- 
tangled with  the  coated  concentrates  and 
carried  to  the  surface.  la  removing  this 
floating  hydrocarbon-coate<I  concentrate  it  is 
practically  impossible  to  exclude  some  of  the 
wat<0t  in  whicn  th.e  non-coated  particles  are 
held  in  suspension.  It  is  therefore  desirable 
■that  this  concentrate  shall  be  washed  free 
ffoin  fiuch  non-coated  minerals.  This  step  is 
not,  however,  absolutely  essential.  It  is 
possible  to  remove  a  very  large  part  of  the 
nvdrocarbon  by  filtration,  because  of  its  thin 
cnaracter.  It  is  not,  however,  pos.sibIe  to 
remove  it,  all  by  this  or  any  other  mechanical 

Erocess;  but  because  of  tfie  character  of  the 
ydrocarbou  solvent  used  it  is  possible,  to 
recover  all  of  it  for  future  use  by  a  process  of 
distillation  which  constitutes  the  fourth  stop 
of  the  complete  |)rocess. 

I  will  now  describe  the  apparatus  shown  in 
the  drawings  for  practically  carrying  on  said 
process. 

A  represents  tlie  mixing-tank. 

B  represents  the  sepnra ting-tank. 

C  represents  the  settling-tank. 

t)  represents  the  filter,  and  K  another  filter, 
which  may  or  may  not  be  used  according  to 
circumstances. 

G  represents  a  settling  Im»x  or  tank  info 
which  the  liquid  front  the  filter  or  filters  i» 
di.scharged. 

H  represents  the  retort -furnnca:  I.  tho 
dust-collector  used  in  connection  therewith: 
J,  a  condenser;  K,  the  sattlhiv-tank,  in 
which  the  condenser  discharges  th«  con- 
denswt  vanor.  and  M  represents  a  reservoir 
from  which  the  solution  niny  be  fed  in<o  the 
mixing-tnnk  and  into  the  sej)aniting-titiik. 

In  the  supara ting-tank  II  is  n  vertical  shfift 
b,  having  on  it:>  upper  end  a  gear  A',  Ijy  which 
it  may  be  rotatea.  The  bead  of  the  shaft 
above  the  driving-gear  passes  through  an  oil 
ftnd  air  box  I .  whieh  remain  statitutnry  while 
the  shaft  revolves  and  is  supplie«l  by  (ht;  hy- 
drocarbon-pip© 2  and  tha  «ir-pi|>«  H.  The 
box  rests  on  the  rotaiting  sluudder  4  «>f  the 
shaft  and  is  hehl  <l(»wn  to  »  tight  joint  by  the 
collar  .5  and  lock-nut  cap  <».  Throuj^lvili* 
hollow  shaft  TVxtends  n  small  hydrocarbon- 
pipe  8,  the  upper  end  of  whi<h  is  (irmly  in- 
serted within  the  upward  extensiir^  10  of  tlr 
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shaft,  and  this  central  pipe  conveys  the  hy- 
drocarbon. In  the  stationary  box  the  aif 
enters  the  annular  chamber  11,  passing 
through  its  open  bottom  through  a  set  of  ap- 
ertures 12  to  the  interior  of  the  shaft.  The 
hydrocarbon  enters  a  similar  annular  cham- 
ber 13,  from  which  it  passes  by  apertures  14 
into  the  top  of  the  central  hydrocarbon-pipe. 
The  hub  and  revolving  arms  are  shov;n  in 
Figs.  4  and  5,  The  step-bearino;  is  support- 
ed on  a  pedestal  15,  provided  with  a  wooden 
block  16,  which  supports  the  moving  wear- 
ing-plate 17  of  the  shaft.  'L.ubricatm2- wa- 
ter under  pressul-e  is  introduced  through  the 

IS  pipe  18,  finding  its  way  out  from  the  bearing 
through  side  ^ooves  50.  The  sides  19  of  the 
shaft  are  earned  dovm  below  the  bearing,  so 
as  to  leave  an  annular  space  20  between  them 
and  the  pedestal.  This  annular  space  is  in- 
tended to  constitute  an  air-bell  designed  to 
assist  the  lubricating- water  in  excluding  sand 
from  the  bearing.  The  air -supply  in  it  is^ 
maintained  by  a  slight  stress  of  air  which  es- 
capes beneath  thfe  bell  throv^  the  pipe  21, 

25  The  air-current  for  ihe^.charg6  pjtsses  down 
through  the  shaft,  passing  (as  snown  by  the 
arrows)  through  the  side  cnannelfl  22  into  the 
hollow  arms  23  23.  \Frora  each  arm  it  passes 
out  through  droii-|>ipea  2^  24,  The  hydro- 
carbon liquid  is  delivered  through  small  pipes 
parallel  with  eaid  hoHov/  arms,  emerging  at 
the  outlets  25  25.  The  radially -scraping 
blades  26  26  are  secured  to  the  arms  23  and 
also  the  inclined  lifting-plow  27  at  the  ex- 
tremity of  the  said  arms,  this  being  so  set  as 
to  force  the  circulation  upward  at  this  point. 
The  rotary  movemeut  of  the  charge  leads  the 
floating  scum  of  hydrocarbon  liquid,  air-bub- 
bles, and  concentrates  against  the  curved 
skimming-bar  28,  which  is  hung  so  as  to  ar- 
rest and  Reflect  this  floating  layer  and  cause 
it  to  pass  into  the  settling  and  washing  cham- 
ber or  box  29.  The  edge  of  this  box  outside 
of  the  skimming  -  bar  is  submerged  suffi- 
ciently to  allov/  the  floating  material  to  pass 
over  it,  while  the  remaining  part  of  said  edge 
is  raised  abcrv©  the  hquid,  so  as  to  detain 
evejrything  passing  into  it.  Owing  to  the 
agrtatiOQ  within  the  tank  caused  by  the 
movement  of  the  arms  23  and  the  rising  air- 
bubbiss  the  Water,  even  near  the  top,  is  not 
clear,  but  turbid  or  muddy,  with  slimes  or 
fine  particles  of  the  non -coated  minerals 
which  do  not  settle  rapidly  enough  to  get  out 

J5  of  the  way.    The  floating  concentrates  are 

carried  mainly  at  the  lower  surface  of  the  hy- 

'  drocarbon  layer,  where  it  is  in  contact  with 

t^e  water.     The  discharge-gate  32  in  order 

to  permit  these  floating  particles  to  pass  out 

60  must  be  set  low  enough  to  clear  them,  and 
must  therefore  allow  a  portion  of  the  wiater 
to  pass  out  with,  the  skimmings,  and  this 
muddy  water  would  therefore  carry  its  sus- 
pended particles  of  the  worthless  minerals, 
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which  would  make  the  concentrates  impure.  65 
The  settling  and  washing  chamber  or  box  is 
designed  to  lessen  or  prevent  this  evil.     As 
the  floating  material  passes  over  iljs. sub- 
merged edge  29  30  it  escapes  from  the  swift 
current  and  rising  air-bubbles,  so  that  in  its  76 
comparative  quiet  the  slimes  have  a  better 
opportunity  to  settle  out  of  the  >vay.    The 
bottom  of  the  box  is  divided  "as  convenient 
into  compartments  by  submerged  partitions, 
as  shown,  each  compartment  terminating  in  75 
a  hopper-shape  bottom  with  discharge-open- 
ings 33,  through  which  the  settled  slimes  may 
pass  out  agam  into  the  tank.     Projecting    *" 
shields  34  prevent  the  air-bubbles  from  enter- 
ing the  hoppers  and  disturbing  their  quiet.  80 
The  passage  of  the  floating  material  over 
this  qtiiet  chamber  or  box  settles  most  of  the 
slime  before  reaching  the  adjustable  dis- 
charge gate  or  outlet  32.     Before  reaching 
the  gate,  however,  the  skimmings  pass  over  a  83 
stream  of  clean  wash-water  introduced  at  the 
point  35  through  the  pipe  shown.   This  wash- 
wateT  isdelivered  under  constant  head  from 
a  supply-tank.     Its  quantity  is  made  ex- 
actly 6qual  to  that  passing  out  through  the  get 
discharge-gate  with  the  skimmings,  so  that 
this  discharge,  being  supplied  entirely  by  the 
pure  water  close  at  hand,  contains  little  or 
none  of  the  muddy  water  which  is  thus  held 
back  in  the  tank.     It  isr evident  that  the  in-  95] 
coming  and  outgoing  streams  are  self-adjust- 
ing, because  if  too  much  enters  the  general 
level  rises  and  a  larger  stream  flows  from  the 
orifice. 

In  the  mixing- tank  a  vertical  rotating  ido 
shaft  a  is  moimted  having,  preferably,  a 
lower  bearing  similar  to  that  which  is  pro- 
vided for  shaft  b  and  which  has  been  de- 
scribed.    Arms  a'  are  attached  to  the  shaft 
near  its  lower  end,  and  lifting-plows  are  se-  los 
cured  to  the  outer  parts  of  these  arms  and 
radial  plows  £0  the  other  parts  thercof,just  as 
in  the  separator-tank.     This  shaft  a  is  to  be 
rotated  rapidly,  and  the  result  is  a  thorough 
commingling  of   the  various   parts   of   the  i  la 
charge,  which  result  is  facilitated  by  the  cur- 
rents created  in  the  charge  by  the  action  of 
said  plows,  the  direction  of  said  currents  be- 
ing indicated  by  the  arrows  in  Fig.  1.     This 
separate-tank  for  performing  the  mixing  op-  115 
eration  is  not  necessary  for  my  process,  al- 
though it  is  preferable  in  some  cases,  as  when 
a  continuous  discharge  is  desired.     The  mix- 
ing maybe  performed  just  as  well  in  the  sepa- 
rating-tank,  which  may  then  be  termed  the  120 
' '  mixing' '  and  "separating' '  tank.  It  is  merely 
necessary  to  rotate  the  agitating  mechanism 
rapidly  while  mining  and  to  rotate  it.BlOwly- 
wnile  the  separation  is  being  made. 

The  material  skimmed  from  the  surface  of  1 25 
theseparating-tank  may  pass  directly  to  the 
filter  D  or  E;  but  it  is  best  to  discharge  it  into 
the  settling-tank  C  in  order  to  seoarate  the 
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main. bulk  of  water,  and  thus  ro<luco  the  hulk 
of  liquid  to  be  i)ut  (hroiii^li  tli<>  liKoriiijj  op- 
eration As  explainoil,  tliis  is  not  esscnliul, 
l)iit  is Convenientlv  iiUrKtIu<e(|  prior  to  the 
5  tiltration  merely  in  <>r<l(>r  to  separute  the 
imiin  l)ulk  of  water,  nml  thus  reduce  the  bulk 
of  fluid  to  bo  [)ut  throu^di  the  hiferiiijj;  opera- 
tion Jt  is  thus  nierel\  a  eonveni(M)ee.  The 
settling-tank  C  is  shown  as  a  evlindrieal  ves- 

lo  sel  witn  h«»pper-shape  bottom,  within  whieh 
is  -UKpcnded  a  e\  lind(>r  4  1 ,  reaching  halT-way 
down  The  stream  of  skimmin;^  enters  this 
central  cylinder,  within  which  the  water  and 
hydrocarbon  separate,   the  former  sinkinj^, 

15  while  the  latter,  with  its  aeeompanyin}^  con- 
centrates and  air-bvibbles,  floats  in  a  layer,  as 
shown.  The  stirring  apparatus  42  has  its 
arms  revolving  gently  vvitnin  this  layer,  so  as 
to  break  up  and  discharge  air-bub'ble^  and  as- 

sg  sist  tiie  separation.  Most  of  the  concen- 
trates hang  near  the  contact  between  the  hy- 
d^oc&^bon  and  water,  aad  as  this  contact- 
surface  becomes  overloaded  with  concen- 
trates some  of  thom  sink  to  the  bottom  of  the 

«5  tank-  The  excess  of  hydrocarbon,  accompa- 
nied by  some  of  the  concentrates,  floAvs  out 
through  the  launder  43,  while  the  exceas  of 
water  pafi^ing  beneath  the  suspended  inter- 
nal cylmder  passes  out  through  thexiverflow 

30  44,  and  thereby  leaseria  the  vohirae  to  be  fU- 
terod.  The  concentrates  whicii  fell  to  the 
bottom  of  the  tank,  accompanied  by  the  hy- 
drocarbon which  adheres  to  them,  are  d.f^v^n 
off  in  a  thick  conditioa  tbxough  the  pipe  45, 

35  the  discharge  c<nd  of  which  is  raised  to  pre- 
vent the  exit  of  more  water  than  necessar^r. 
The  ty^o  streams,  one  of  hydrocarbon  and 
copiceatrQtes,  the  other  mainly  of  water  and 
concentrates,  may  either  be  liitered  in  sopa- 

40  rate  epparatub  or  united  and  put  through  the 
same  apparatus,  as  is  found  most  convenient. 
Hydrocarbon  liquiq  and  concentrates  filter 
more  easily  than  when  water  is  presen*,  and 
it  may  therefore  bo  desirable  to  filter  scpa- 

45  ratcly.  It  is  for  tliis  reason  that  two  filters 
D  and  E  are  shown,  the  one  receiving  such 
material  as  flows  f.rom*the  surface  of  the  tank 
through  {avinder  43  and  th»  other  that  mate- 
rial which  is  discharged  through  pipe  45,     I 

50  tlo  not  restrict  myself  to  any  particular  form 
of  fUtering  appliance. 

The  use  of  thin  hydrocarbon  liquid  in 
fildce  of  the  thick  vi.jcid  oils  used  by  other  in- 
ventors makes  filtration  coiiiparativoly  ea.sy 

is.,  and  permits  the  use  of  jnore  simple  and  cheap 
methods  than  the  centrifugal  machine  or  fil- 
ter-presses. The  use  of  such  simple  appara- 
tus is  also  nmde  possible  by  the  fq,ct  that  it  is 
not  now  necessary  to  separate  the  liquid  very 

60  thoroughly,  since  its  extraction  is  to  bo  per- 
fected iri  tin;  distillation-retorts.  I  find  that 
in  sorne  cases  it  is  suKicient  to  use  a  simple 
open  fiJter-tank  with  a  porous  bottom  of  any 
01  the   well-khov/n  kinds,  preferably  light 


canvas,  resting  on  suitable  supports.     The  6.f 
liquid  and  water  drain  throvign  the  poroug 
bottom,  leaving  the  concentrates  in  the  tank 
sulliciently  drained  to  be  shoveled  into  the 
retorts.     The  passage  of  the  litpiid  atid  wa- 
ter through  the  porous  bottom  is  aiiled  by  70 
the  well-known  means  of  a  vacuum-pump  N 
beneath.     The  filter  (indicated  by  K)   is  a 
pressure-fdter  barrel  of  well-known  construc- 
tion, which  need  not  be  here  explained,  and 
may  be  used  when  forced  fdtration  is  neces-  75 
sary.     It  is  shown  to  emphasize  the  fart  that 
the  operation  of  the  process  is  not  restricted 
to  any  specific  kind  of  filter  or  to  any  number 
of  filters.     The  mixture  of  hydrocarbon  lic|- 
uid  and  water  now  free  from  solid  matter  is  of  80 
course  self-separating  in  any  receptacle.     A 
convenient  form  is  shown  in  the  settling-box 
G,    into   which   said    mixture    is   delivered 
through  suitable  pipes  from  both  filters.    The 
hydrocarbon  liquia  remains  in  one  compart-  ^s 
ment  a,  from  which  it  overflows  and  is  re- 
turned to  the  reservoir.     The  water  sinking 
to  the  bottom  passes  under  the  partition  g" 
to  the  other  compartment  and  flows  to  waste. 
The  filtered  concentrates  containing  some  re-  90 
sidual  liuuid  an<l  moLsture  ere  now  ready  for 
the  distilling  operation  for  the  recovery  of  the 
five  per  cent,  or  more  of  valuable  hydrocar- 
bon liquid  remaining  in  them.     This  ie  done 
in  the  retort-furnace  H.     An  iron  retort  46  95 
is  .set  in  a  furnace  at  such  an  angle  that  the     > 
concentrates  will  pass  <lown  through  it  by 
gravity,  but  will  ru)t  altogether  close  the  up- 
'  per  side  of  the  channel,  wnioh  should  remain 
more  or  less  open  for  th«^  exit  and  passage  of  loc 
the  s.team  and  hydrocarbon  vapors.     The  re- 
tort is  maintained  at  the  distillation  tempera- 
ture of  the  hydrocarbon  used,  which  in  the 
case  of  kerosene  is  ab^ut  338°  Fahrenheit. 
In  order  to  assist  in  carrying  olT  the  hydro-  lo^ 
carbon    vapor,    a   current    of    superheated 
stearn  is  introduced  at  47,  while  the  steam 
and  hjMrocarbon  vapors  pass  otT  through  the 
pipe  at  48  to  the  co.u(lensmg  apparatus.  The 
dry  concentrates  on  losing  their  liquid  and  iic 
moisture  slide  down  to  the  lov/er  end  of  the  re- 
tort,where  they  arc  drawn  off  through  the  dou- 
ble gates  49  49,  which  are  opened  alternately, 
so  as  to  prevent  the  escape  of  vapors.  Afe  con- 
centrates are  drawn  oU  below  a  fresh  mass  is  115 
introduced  above  by  the  nitcrnate  opening  of      * 
the  gates  5(7  50,  which  likewise  nrevent  the 
escape  of  vapors.     An  additional  sea!  is  pro- 
vided by  the  hopper  51,  wliich  is  kept  filled 
with  concentrates.     The  stearn  and  hydro-  12c 
carbon  vapors  may  be  led  through  a  dust- 
collccting  chamber  I,  desif^c^ed  to  settle  and 
collect  any  concentrates  dust  carried  over, 
and  then  passes  to  the  condenser  J.     This  in- 
cludes a  metal  worm  or  coil  53,  .set  in  a  tank  125 
through  which  a  stream  of  cooling-water  is- 
allowed  to  flow.  .  The  condensed  hydrocar- 
bon and  v/ater  passing  through  a  U-trap  5t 
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flow  mto  a  oettUng-bcx  K,  similar  to  the  one 
described  at  G.  Here  the  hydrocarbon  liq- 
uid and  water  separate,  and  the  former  is  re- 
turned to  the  reservoir  M  for  reuse,  as  is  also 
the  liquid  recovered  in  the  settling-tank  G. 
Having  described  my  invention,  I  claim — 

1 .  The  process  of  separating  minerals, 
which 'consists  in  mixing  together  pulverized 
mineral  material,  a  considerable  quantity  of 
water,  and  a  substance  immiscible  in  water, 
but  of  less  specific  gravity,  and  which  will,  in 
the  presence  of  water,  adhere  to  some  of 
the  mineral  particles  ^and  not  to  others;  in 
violently  agitating  the  mass  so"  aS  to  break  up 
said  immiscible  substance  into  minute  glob- 
ules; in  allowing  said  mass  to  settle  whereby 
a  considerable  quantity  of  the  mineral  parti- 
cles having  become  coated  with  said  sub- 
stance will  float  to  the  top  of  the  mass,  and 
in  gently  agitating  the  portion  thereof  which 
settles,  and  in  blowing  info  the  same  a  gas  for 
th^  purpose  of  assistmg  the  flotation  of  said 
substance  and  the  mineral  particles  coated 
therewith;  in  removing  the  floating  layer, 
and  in  separating  the  mineral  pan-icles  from 
said  imaniscible  substance,  substantially  as 
specified. 

2.  The  process  of  separating  ores,  which 
consists  in  mixing  together  pulverized  min- 
eral inaterial,  a  considerable  quantity  of  wa- 
ter, and.  a  solution  of  bitumen  in  a  light  hy- 
drocarbon liquid,  the  proportion  of  bitumen 
in  solution  being  substantially  sufficient^to 
insure  the  coating  and  entramment  of  the 
mineral  particles;  in  violently  agitating  this 
mixture  to  break  Up  said  solutioii  into  fine 
globiiles;  in  allowing  the  mass  to  get  tie,  and 
thap-  ^entlj_s,gitating  the  same  andJblQWing 
mga^^olpil^renEEenototion  of  said,  solution 
sHJlSaminer&l  p^oiiclos  coated  thereby;  in 
removing  the  floating  layer;  and  separating 
the  minera]  particles  from  the  siolation,  sub- 
stantially as  specified. 

3.  Tke^px'ocess  of  separating  ores,  which 
consists,  in  mixing  together  pmverized-  min- 
eral materiel,  a  considerable  quantity  of  wa- 
ter, and  a  solution  of  bitumen  in  a  %ht  hy- 
drocarbon liquid,  the  proportion  of  bitumen 
in  solution  being  substantially  sufficient  to 
insure  the  coating  and  entramment  of  the 
mineraLp articles;  in  violently  agitating  this 
mixture  to  break  up  said  solution  into  fine 
globules;  in  allowing  the  mass*  to  settle,  and 
then  gsntly  agitating  the  same  and  blowing 
into  it  a  gas  and  some  of  the  said  solution  to 
insure  the  flotation  of  said  solution  and  the 
mineral  particles  coatfed  thereby;  in  remov- 
ing the  floating  layer;  and  separating  the 
mineral  particles  from  the  solution,  substan- 
tially aa  specified. 

4.  The  process  of  separating  minerals, 
which  consists  in  mixing  together  the  pulver- 
ized naineral  material  a  considerable  quan- 


tity of  water,- and  a  solution  of  bitumen  in  a 
hght  hydiocarbon  liquid;  in  allowing  the  6$ 
same  to  settle,  and  removing  therefrom. the 
floating  layer  of  said  solution  and  the  mineral 
particles  which  have  been  coated  thereby; 
and  in  filtering  the  material  so  removed,  sub- 
stantially as  specified.  '7°  . 

5.  The  process  of  separating  minerals, 
which  consists  in  mixing  together  the  pulver- 
ized mineral  material,  a  considerable  quan- 
tity of  water,  anda  solution  of  bitumen  in  a 
lignt  hydrocarbon  liquid,  the  proportion  of  75 
bitumen  in  solution  being  substantially  suf- 
ficient to  insure  the  coating  and  entrainment 

of  the  mineral  particles;  in  gently  agitating 
this  mixture  and  blowing  gas  into  the  same 
to  assist  the  flotation  of  said  solution  and  the '  80 
mineral,  particles  which  have  been  coated' 
thereby;  m removing  said  floating  layer j  and 
filtering  the  same,  substantially  as  specified. 

6.  The    process    of    separatmg    minerals 
which  consists  in  mixing  together  the  pulver-  85 
ized  mineral  material,  a  considerable  quan- 
tity of  water,. and-a  solution  of  bitumen  in  a 
distillable  hydrocarbon  liquid,  the  proportion 

of  bituinen  in  solution  being  substantially 
sufficient  to  inu&ure  the  coating  and  entrain-  90 
ment  of  the  mineral  particles;  in  allowing 
'the  same  to  settle,  ana  removing  thcre^om 
the  floating  layer  of  said  solution  and  the 
mineral  particles  which  have  been  coated 
thereby;  m  filtering  the  malerial  so  removed;  95 
and  in  distilling  the  concentrate  residue  and 
condensing  the  hydrocarbon  vapors  driven 
oflf,  substantially  as  specified. 

7.  The  process  or  separating  mmer&hf 
which  consists  in  mixing  together  the  pulver-  Vco 
ized  mineral  material,  a  considerable  quan- 
tity of  water,  and  a  solution  of  bitumen  in  fL 
distillable  hydrocarbon  liouid;  in  gently  agi- 
tating this  mixture  and  blowing  gas  into  the 
same  toasastinthe  flotation  or  said  solution  tos 
and  themineral  pmrticles  which  haye  been 
coated  thereby;  m  removing,  the  Soating 
layer,  and  filtering  the  same;  and  in  distil- 
ling the  concentrate  residue  and  condensing 
the  hydrocarbon  vapors  driven  off,  eubstan-  1 10 
tially  as  specified. 

8.  The  process  of  separating  minerals, 
which  consists  in  mixing  together  the  pulver- 
ized mineral  material,  a  considerable  quan- 
tity of  water,  and  a  solution  of  bitumen  and  115 
kerosene;  in  gently  agitating  this  mixture^ 
and  in  blowing  a  gas  into  the  same  to  a^ist 

in  the  flotation  of  said  solution  and  the  min- 
eral particles  which  have  been  coated  there- 
by; and  in  separating  said  solution  and  miijc  .lao 
eral  particles,  substantially  as  specified. 

9.  The  process  of  separating  minerals, 
which  consists  in  mixing  together  the  pulver- 
ized mineral  material,  a  considerable  quan- 
tity of  water,  and  a  solution  of  bitumen  in  ««5 

"kerosene,  and  in  vigorously  agitating  this 
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mixture  so  as  to  break  up  said  solution  into 
minute  globules;  in  gentljr  agitating  said 
mixture  and  blowing  a  gas  into  the  same  to 
assist  in  the  flotation  of  said  solution  and  the 

1  mineral  particles  coated  thereby;  in  remov- 
ing the  floating  layer;  in  washing-  and  fiiter- 

,ing  the  same;  and  finally  in  distilling  the 
concentrate  residue  and  condensing  the  hy- 


drocarbjoA  vapors  driven  off,  substantially  as 
specified. 

In  testimony  whereof!  hereunto  k&s.  my 
signatifre  in  the  bresence  of  two  witnesses. 
EDMUND  B.  KIRBY. 
Witnesses: 

T.  L.  Savage, 
E.  G.  Eastman. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I.  Henry  Livingstone 
SuLMAN,  a^  subject  of  the  King  of  JEngland, 
residing  at  London,  England,  have  invent- 
ed certain  new  and  useful  Improvements  in 
Ore  Concentration,  of  which  tne  following  is 
a  specification. 

This  invention  relates  to  improvements  in 
the  concentration  of  ores,  the  object  being  to 
separate  metallu'erous  matter,  graphite,  and 
the  like  from  gangue  by  means  of  oils,  fatty 
acids,  or  other  substances  which  have  a  prei- 
erer^tial  af&nity  for  metalliferous  matter  over 
gangue. 

In  the  process  desciibed  in  the  specifica- 
tion of  the, previous  patent  application,  Se- 
rial No.  262,889,  filed  May  29,  1905,  a  min- 
eral pulp  is  agitated  with  a  small  proportion 
of  an  oily  substance,  such  as  oleic  acia  or  pe- 
trol or  other  oil,  amounting  to  a  fraction  of 
one  per  cent,  on  the  ore  until  the  oil-coated 
metalliferous  matter  forms  into  a  froth  which 
can  be  separated  from  the  gangue  by  flota- 
tion, the  pul|>  being  acidified.  It  is  also 
stated  that  the  pulp  may  be  warmed,  say,  to  : 
30°  to  40"  centigrade  to  increase  the  tend- 
ency for  the  oily  substance  to  disseminate 
through  the  pulp  and  the  rapidity  with  which 
the  metaliiferous  matter  becomes  coated. 

It  is  noyr  found  that  if  the  finely-powdered 
ore  suspended  in  water  is  mixed  S/dux  a  small 
proportion  of  an  oily  substance — say  five  per 
cent,  or  less  of  the  orfr— agitated  and  heated  to 
a  high  temperaturer— say,  to  boiling-point — 
that  is  to  say,  to  a  temperature  at  which  bub- 
bles of  steam  or  vapor  are  generated  in  the 
pulp — the  formation  of  a  froth  containing'  the 
oil-coated  metalliferous  matter  is  consider- 
ably promoted,  and  a  very  efficient  separa- 
tion of  the  metalliferous  matter  from  the 
gangue  may  thus  be  obtainedl 

ThQ  water  in  which  the  oiling  is  effected 
may  be  slightly  acidified  by  adding,  say,  a 
fraction  of  one  jper  cent,  of  sulfuric  acid  or 
other  mineral  acid  or  acid  salt,  or  the  water 
may  be  neutral  or  alkaline.  It  is  to  be  un- 
derstood that  the  object  of  using  acid  in  the 
pulp  according  to  tnis  invention  is  not  to 
oring  about  the  generation  of  gas  for  tho  pur- 
pose of  flotation  thereby,  and  the  proportion 
of  acid  used  is  insufficient  to  cause  chemical 
action  on  the  metalliferous  mi  her  als»  present. 

The  quantity  of  oil  employed  is  not  sufii- 
cient  to  cause  the  flotation  of  tJi^  metallifer- 
ous, matter  by  the  buoyancy  of  the  oil;  but 
the  quantity  may  be  sufficient -^Say  five  per 


cent,  or  less  on  the  quantity  of  ore — to  coat 
the  metalliferous  particles  with  a  thin  film 
of  oil. 

The  following  is  an  example  of  the  applica- 
tion  of  this  invention  to  the  concentration  of  "** 
ore:  Broken  Hill  or  certain  copper  ores  are 
finely  powdered  and  mixed  with  water,  acidi- 
fied or  not.  To  this  is  added  a  proportion,  as 
above  described,  of  an  oily  substance,  such  as  45 
oleic  acid,  and  the  mixture  is  agitated  in  a 
cone  mixer  or  the  like  in  order  to  effect  due 
oiling  of  the  mineral  particles.  The  pulp 
may  now  be  removed  from  the  agitation  (oil- 
ing) vessel  and  subjected  to  heat  in  suitable  70 
apparatus.  As  the  liquor  becomes  heated, 
and  especially  as  the  boiling-point  of  the 
liquor  is  approached,  a  froth  or  scum  rises  to 
the  surface  containing  practically  the- whole 
of  the  metalliferous  matter,  while  the  gangue  7,5 
remains  in  the  pulp.  The  froth  may  be  re- 
moved from  the  liquid  by  slumming  or  in  any 
usual  way,  or  the  rrothy  portion  may  be  sep- 
arated from  the  remainder  of  the  pulp  by 
causing  thi^  to  flow  through  a  spitzkasten  or  80 
the  like.  The  froth  after  separation  and 
collection  may  be  allowed  to  subside;  apd  the 
oily  substance  may  be  removed  from  the 
metalliferous  matter  by  "treatment  with  an 
alkali  or  a  solvent  or  othej-wise.  .  ^ 

The  heating  of  the  pulp  may  be  effected  by 
means  of  closed  steam-coils,  or  of  free  steam- 
jets,  or  surrounding  the  agitating  vessels 
with  steam-jackets,  or  hy  any  other  suitable 
means,  or  the  treatment  of  the  pulp  by  heat  90 
may  be  made  continuous  by  causing  it  to  flow 
over  heated  surfaces  in  a  continuous  stream 
and  collecting  the  suitably-heated  prdduct  in 
an  apparatus  wherein  the  separation  of  the 
froth  so  produced  from  the  mineral-depleted  9 j 
ore-pulp  can  be  effected;  or  the  contents  of 
the  agitation  (oiling)  vessel  may  be  heated  to 
the  necessary  extent,  which  approaches  the 
boiling  temperature,  and  on  cessation  of  agi- 
tation the  mineralized  froth  rises  to  the  sur-  100 

Should  any  coarser  particles  of  oiled  min* 
eral  (unremoved  as  "froth")  remain  in  the 
coarse  sands  of  the  separated  pulp,  these' 
particles  may  be  recovered  by  passage  over  a  i;6^ 
concentration  or  aeration  apparatus  or  the 
like. 

It  is  to  be  understood  that  the  details  of, 
the  process  may  be  varied  without  departing 
from  this  invention.  ififl 

The  accompanying  jirawing  is  a,perp^tiye 
view  of  one  form  or  apparatus  soitaMO  for 
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f  anying  this  invention  into  practice,  the  ar- 
rant^ciiK'nt  homo;  such  that  the  contents  of 
\ho  a<!:i«a<i'>n  vossci  may  be  heated  to  the 
norossary  extent. 

5  A  mixing  ve3s<^l  A  (of  which  there  may  be 
nny  number  im  series)  is  provided  with  a  ro- 
t  at  able  stirrer'  B.  Crushed  ore  is  fed  from  a 
hoppf'r  C  into  the 'vessel  by  a  band  D.  A 
pipo  E,  controlled  by  a  tap  F/,  dehvers  cir- 

10  cuil-water  to  the  vessel,  and  oleic  acid  or 
otlwr  oil  is  introduced  through  the  pipe  F 
and  tap  F'.  The  outer  cock  G  from,  the  ves- 
sel A  communicates,  through  a  swan-neck 
pipe  H,  with  the  froth-separating  apparatus. 

15       In  passing  from  the  frothing  apparatus  A' 
to  the  spitzkasten  (say  between  O  and  K) 
the  pulp  may,  if  desired,  be  run  in  a  thin  layer 
over  a  smooth  slightly -inclined  plane. 
The  froth-separating  apparatus  comprises 

20  several  (say  three)  pointed  boxes  J'  J^  J^, 
which  open  at  the  top  into  a  horizontal  chan- 
nel consisting  of  side  walls  K.  The  channel 
has  a  narrow  inlet  K'  end  spreads  out  to  a 
wide  outlet  iU.    The  pointed  boxes  J'  J^  J^ 

25  have  full-way  cocks  L  L^  L'  at  the  bottom 
leading  to  swan-neck  discharge-pipes  M'  M^ 
M'.  An  upcurrent  of  water  may  be  led  in 
at  the  bottom  of  each  box  through  a  tap 

30  The  boxes  are  all  filled  with  circuit-water. 
The  pulp  from  the  vessel  A  is  distributed 
horizontally  from  the  flat  trough  O  through 
the  inlet  K',  The  heavy  sands  and  coarser 
particles  of  mineral  sink  into  the  first  box  J', 

35  from  which  they  are  led  to  a  shaldng-table, 
convex  huddle,  or  the  like,  to  be  treated  as 
above  described.  The  middlings  or  medium 
sands  fall  into  the  box  J^  and  ifthey  contain 
any  mineral  may  be  removed  for  further 

40  treatment  by  agitation.  The  upcurrent  of 
water  from  the  taps  N'  N^  prevents  the  dep- 
osition of  any  slime  in  these  boxes.  The 
fine  sands  or  gangue  slimes  settle  in  the  last 
box  J',  from  which  they  are  discharged  to 

45  waste  or  further  treatment. 

The  slime  mineral  in  the  form  of  froth  or 
Bcura  floats  from  the  liquid  and  is  carried  by 
the  «tiream  ,over  the  outlet  K^  into  a  launder 
P  and  thence  to  a  filter  Q,  where  the  metal- 

$0  Uferous  matter  is  removed  from  the  circuit- 
water,  which  is  returned  to  the  vessel  A  by  a 
pump  R.  The  circuit-water  may  be  brought 
to  the  proper  tempwature  approximately  to 
boiljng-point  by  passing  it  through  a  heater 

556,  having  a  biirner  S',  oefore  admitting  the 
water  to  the  vessel  A. 

What  I  claim  as  my  invention,  and  desire, 
to  secure  by  LettM-s  Patent,  is — 

i.  The  bkerein-descTibed  process  of  concen- 

<^  t'i'ating  ores  which  cdnsists  in  mixing  the 
powdered  ore  with  water;  adding  a  small  pro- 
porboa  of  ao  o>ly  liauid  having  a  preferential 


aflGinity  for  metaliifer^tis  matter,  agitating 
the  mixture,  beating  th4  ,inix;ture  approxi- 
mately to  boiling-|)oint  ttntil  the  oil-coated  65 
mineral  matter  jrorms  into  |i  froth  and  sepa-i 
rating  thd  froth  from  the  remainder  by  flota- 
tion. 

2 .  The  herein-described  process  for  concen- 
trating ores  which  consists  in  mixing  the  70 
powdered  ore  with  water,  adding  a  small  pro- 
portion of  oily  liquid  having  a  preferential 
affinity  for  metalliferous  matter,  agitating 
the  mixture,  heating  the  mixture  until  gase- 
ous bubbles  are  generated  therein  so  that  the  75 
oil-coated  niineral  matter  forms  into  a  froth 
and  separating  the  froth  from  the  remainder 
by  flotation. 

3.  The  herein-described  process  of  concen- 
trating ores'  which  consists  in  mixing  the  80 
powdered  ore  with  slijghtly-aoidified  water, 
adding  a  small  proportion  of  oily  oiiatter  hav-- 
ing  a  prefereiitial  affihitjjr  for  metaHiferous 
m.atter,  agitating  the  mixture,  heating  the 
mixture  approximately  to  boiling-point  until  £5 
the  oii-coaCed  mineral  matter  xorms  into  a 
froth  and  8ej>arating  the  froth  frpm  the  re- 
minder by  notation. 

4.  The  herein-described  process  of  concen- 
trating 6res  which  consists  in  finely  powder-  90 
ing  the  ore^  mixing  it  with  sM^htly-acidified 
water,  adding  a  sqiall  proportion  otf  an  oily 
substance  having  a  preferential  afiSiiity  for 
metalliferous  matter  in  ^juantity  isisuiSicieait 

to  cause  the  flotation  of  the  metalliferous  95 
matter  by  the  buoyancy  of  the  oil,  agitating 
the  mixture,  heating  the  mixture  to  boiling- 
point  until  the  oiHcoated  mineral  matter 
forms  into  a  froth,  separating  the  froth  from 
the  remainder  by  flotation  and  removing  the  10^ 
oil  coating  from  the  mineral  by  a  solvent. 

5.  The  nerein-d escribed  process  of  concen- 
trating ores  which  consists  in  finely  powder- 
ing the  ore,  mixing  it  with  waiter^ containing 
less  than  one  per  cent,  of  sulfuric  aoid,  adding  1 0. 
a  proportidn  of  less. than  ten  per  cent,  of  oleic 
acid,  agitating  the  mixture  until  the  oleic  acid 
has  come  into  sufficient  contact  with  the  min- 
eral, heating  the  mixture  up  to  boiling-point 
until    the   metalliferous   matter   has-  beea-in 
raised  in  a  froth  to  the  surface,  running  the 
mixture  over  a  current  of  water  so  that  the 
froth  is  floated  away  by  the  current  while  the 
remaining    mineral    sinks,    separating    the 
froth  and  removing  the  oleic  acid  therefrom'' il{ 
by  a  solvent. 

In  testimony  whereof  I  have  ^gned  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses! 

HENRY  JJVIN6ST0N4J  SDiMWI. 

Witnesses: 

R..  Williams, 
T.  B.  Buss. 
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To  aU  whom  it  mai/  con,cern: 
Be  it  known  that  -^-e,  Henry  Livinostone 

SULMAN,  HUOU  FiTZALIS  KlRKPATRICK-PlC- 

ARD,  and  Jou.v  Ballot,  subjects  of  the  King 
of  England,  residing  at  London,  Enfclancf, 
(bave  invented  certain  new  and  useful  Iru- 
prjvements  in  Ore  Concentration,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  improvements  in 
ore  concentration,  and  this  application  is  a 
division  of  an"  application  fJed  by  us  on  May 
29,  1905,  Serial  No.  262,889. 

Several  methods  are  known  in  wliich  air 
and  other  gas  is  introduced,  generated,  or  lib- 
erated in  a  pulp  containing  powdered  ore  in 
suspension,  whereupon  the  gaseous  films  or 
bubbles  attach  themselves  to  certain  parti- 
cles, which  are  thereby  caused  to  float,  while 
other  particles  are  riot  so  floated. 

The  object  of  this  invention  is  to  improve 
such  processes. 

The  invention  is  jparticularly  applicable  to 
the  separation  of  oiled  minerafparticles^from 
unoiled  particles  in  a  pulp;  but  it  is  also  appli- 
cable in  some  cases  in  which  gaseous  bubbles 
will  selectively  adhere  to  certain  particles 
without  the  use  of  oil. 

Among  the  previoiis  processes  depending 
upon  gaseous  flotation  is  that  described  in  our 
previous  United  States  patent,  No. '793,808, 
dated  July  4,  1905^  in  which  the  flotation  of- 
oiled  mineral  particles  is  brought  about  by 
the  liberation  of  a  gas  in  the  pulp"  containing 
them. 

According  to  this  mvention  it  is  found  that 
a  convenient  method  of  effecting  the  libera- 
tion or  generation  of  gas-bubbles  in  such  a 
pulp  is  to  subject  the  latter  to  the  action  of 
compressed  air  or  other  compressed  gas  in  a 
suitable  vessel  or  apparatus  from  wmch  the 
pressure  can  be  suosequently  relieved.  If, 
for  example,  the  ore-puijfafter  agitation  with 
a  small  proportion  of  oil  or  other  suitable  sub- 
stance having  a  preferential  affinity  for  met- 
alliferous minerals  be  subjected  to  the  action 
of  compressed  eir  at  a  pressure  of,  say.  fifty 
to  one  nundred  pounds  per  square  inch  and 
after  the  lapse  of  a  few  minutes  for  the  due 
solution  of  the  compressed  air  or  a  portion  of 
it  by  the  pulp  or  the  liquid  be  allowed  to  dis- 
charge itself  into  an  open  vessel  at  the  normal 
atmospheric  pressure,  the  whole  of  the  oiled 


mineral  will  at  once  rise  to  the  sxirface  of  the 
pulp  as  a  coherent  scum  or  froth,  which  can  be 
removed  by  skiinmix4^  or  by  a  surface  current  j5 
of  water  from  the  gangue,  which  remains  sunk 
or  suspended  in  the  remainder  of  the  pulp. 
A  spitzkasten  is  a  suitable  type  of  vessel  into 
which  the  euperaerated  pulp  may  bo  dis-. 
charged.    We  have  founcl  this  method  very  6o 
efficacious  in  cleaning  up  finely-divided  ore 
products  which  have  been  submitted  to  oil- 
ing.    We  do  not  confine  ourselves  to  the  ude 
of  atmospheric  air,  as  it  is  obvious  that  any 
.suitable  gas  which  is  soluble  in  water  to  a  sui-  65 
ficient  extent  under  pressure  and  which  pref- 
erentially attaches  itself  to  oiled  mineral  par- 
ticles may  be  employed  to  thus  efi'ect  the  Ais- 
eous  flotation  or  the  oiled  mineral  pairticles. 
It  is  to  be  undersood  that  we  do  not  use  pres-  70 
sures  below  the  normal  atmospheric  pressure 
at. the  time  being  in  any  portion  of  the  opera- 
tion. 

The  accompanying  drawnng  represents  in 
perspective  view  one  form  of  the  apparatus  75 
suitable  for  carrying  this  invention  into  effect. 

A  trrbdng  vessel  A  (of  which  there  inajr  be 
several  in  series)  is  provided  with  a  ro|tatable 
stirrer  B.  Crushea  ore  or  similar  finely-di- 
vided mineral  is  fed  into  the  vessel  A,  A  80 
pipe  C,  contFolled  by  a  tap  C,  delivers  circuit 
water  to  the  vessel,  and  m  cases  where  oil  is 
used  the  oil  is  introduced  through  the  pipe  D 
in  quantity  sufficient  to  produce  a  thin  coat- 
ing of  oil  on  these  mineral  particles,  for  which  85 
oil  has  an  affinity. 

The  pulp  mixed  with  oil  escape^  over  the 
lip  of  a  aischarge  -  conduit  A  and  passes 
through  the  pipe  A*  to  a  pump  E.  Hence 
the  pulp  isL'Pttiilped  through  dischai^e-pipe  90 
E'  into  the  closed  chamber  F,  which  is  con- 
structed to  withstand  a  considerable  internal 
pressure  and  is  provided  with  a  safety-valve 
F',  the  pressure-gao;e_F'  and  a  gage-glaes  F' 
to  indicate  the  level  of  the  pulp  m  the  cham-  95 
ber.  An  outlet-pipe  G,  having  a  cock  G', 
leads  to  a  series  of  spitzkastens  H,  fiEod  with 
circuit-water. 

The  operation  is  as  follows :  'ine  cock  G'  is 
closed .  Pulp  is  pumped  into  the  chamber  F,  t  o« 
which  contains  air  orothergas,  and  the  pump- 
ing is  continued  imtil  the  pressure  in  the 
chamber  rises  to,  say,  fifty  to  one  hundred 
pound  s  per  square  inch.     The  pressure  is  suf- 
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ticient  to  cause  the  air  or  other  gas  to  be  dis- 
solved to  a  coasiderable  extent  rn  the  pulp. 
After  the  lapse  of  a  few  minutes  for  the  due 
aolutioQ  of  the  compressed  air  or  a  portion  of 
5  it  by  the  pulp  or  the  liquid  the  cock  G' 
is  opeaed  and  the  pulp  is  dischar^d  inih  the 
open  spitzkasten  H,  where  the  liquid  is  of 
course  under  atmospheric  pressure.  The 
pump  S  may  be  stopped  during  this  dis- 

lo  charge.  The  whole  or  the  mineral  to  which 
air^bubbles  ere  attached — say  the  oiled  min- 
eral— at  once  rises  to  the  surface  as  a  coherent 
souiii  or  froth.  A  surfaoe  current  of  water  is 
maiiitained  in  the  spitzkasten,  and  the  float- 

1$  ing  material  is  thus  removed  and  separated 
from  the  gangue,  which  remains  aunk  or  sus- 
pended in  the^iquid. 

It.  is  to  be  linderstood  that  the  expression 
"oil"  includes  any  substance,  such  as' oleic 

JO  acid,  which  has  a  preferential  affinity  for  cer- 
tain  minora]  substances  over  others. 

Having  thus  described  our  inven,tion,  what 
we  claim,  and  desire  to  secure  by  Letters  Pat- 
ent, is — 

>S  1.  The  process  of  separating  powdered 
minerals  from  one  another  which  consists  in 
suspending  the  powdered  minerals  in  a  liquid, 
subjecting  the  mixture  to  a  gas-pressure  and 

^    thereafter  relieving  the  pressure  whereby 


bubbles  of  gas  are  liberated  in  the  pulp  and 
carry  certain  minerals  to  the  surface. 

2.  The  process  of  separating  powdered 
minerals  from  one  another  which  consists  in  ' 
a^tating  the  minerals  suspended  in  water 
with  a  small  quantity  of  oil,  subjecting  the  3 
pulp  to  a  gas-pressure  and  thereafter  reliev- 
ing the  pressure  whereby  bubbles  of  gas  are 
liberated  in  the  pulp  and  carry  the  oiled  min- 
erals to  the  surface. 

3.  The  process  of  separating  powdered  4 
minerals  from  one  another  which  consists  m 
agitating  the  minerals  suspended  in  water 
with  a  small  quantity  of  oil,  subjecting  the 
pulp  to  a  gas-pressure  and  thereafter  difitrib- 
uting  the  pulp  upon  the  surface  of  a  <  olunui  4 
of  v.'ater  whereby  the  unoiled  particles  tink 
while  the  oiled  particles  adhering  to  gaseous 
bubbles  float  and  are  thereb}'  separated 

In  testimony  whereof  we  have  signed  our 
names  to  this  specification  in  the  presence  of  5 
two  subscribing  witnesses. 

HENRY  LIVINGSTONE  BULMAN. 

Hl'GH  FITZALIS  KIRKPATRICK-PlCARb, 

JOHN  BALLOT. 

Witnesses: 

P.  Williams, 
H.  D.  Jameson. 
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UNITED  STATES   PATENT  OFFICE. 


KDMUiN'I)  H.   KIKBY,  OF  liOSSLANL),  BRITISH  COLUMBIA,  CANADA. 


No.  838,626. 


SEPARATING-TANK. 

Specification  of  Letters  Patent.  Patented  Dec.  18,  1906. 

Applicatiou  filed  December  17, 1903.    Serial  No  185,475. 


To  all  wliont  it  mciij  con  cent  : 

Be  it  known  that  I,  Edmiun'd  B.  Kikby,  a 
citizeaof  the  United  States,  residinfx  at  Ross- 
laud,  in  the  Province  of  British  Cohiinhia 
5  and  Dominion  of  Canada,  have  invented  a 
-^  certain  new  and  useful  Improvement  in  Sep- 
aratin<i;-Tanks,  of  which  the  followin*:;  is  a 
hiW,  clear,  and  exact  description,  reference 
hein<^  had  to  the  accompaiiyinf;  drawin^js. 

lo  The  object  of  this  invention  is  to  effect 
with  substantia!  completeness  the  sepjrega- 
tion  of  those  pulverized  mineral  particles 
wliich  have  a  preferential  adhesion  for  water 
from  those  which  have  a  preferential  adhe- 

rs  sion  for  a  liquid  immiscible  in  water — for  ex- 

*"  ample,  oil.  or  a  solution  of  bitumen  in  kero- 
sene. 

This  invention  is  for  the  treatment  of  the 
charge  after  the  pulverized  mineral,  the  oil 

2o  or  solution,  and  the  water  have  been  thor- 
oughly mixed  together,  whereby  nearly  all 
of  the  mineral  particles  which  exhibit  adhe- 
sive preference  for  the  oil*  or  solution  have 
been  coated  therewith. 

25  The  invention  is  most  useful  when  used  to 
carr^'  on  one  step  of  a  process  of  raj  own  in- 
vention, v/herein  the  immiscible  liquid  em- 
ployed is  thin  and  light — as,  for  example^  a 
.solution  of  bitumen  in  kerosene;  but  the  in- 

30  vention  is  also  useful  with  oil  processes  for 
separating  mineral  particles. 

This  invention,  which  relates  to  the  sepa- 
rator-tank and  its  cooperating  adjuncts,  may 
be  here  summarized  as  consisting  in  the  con- 

35  struction  and  combinations  of  parts  shown 
in  the  drawings  and^ hereinafter  described,  as 
(lefuiitely  set  forth  in  the  claims. 

In  the  drawings,  Figure  1  is  an  elevation, 
partly  in  vertical  section,  of  an .  apparatus 

40  embodying  my  invention.  Fig.  2  is  a  plan 
view  thereof.  Fig.  3  is  a  vertical  sectional 
view  of  the  agitator-shaft  and  a  part  of  one 
side  of  the  tank,  and  Fig.  4  is  a  sectional  plan 
view  of  the  said  shaft  and  one  of  the  agita- 

45  tor-arms  secured  thereto  below  the  section- 
line. 

The  tank  A  is  preferably  cylindrical.  Into 
it  is  to  be  charged  the  materials  to  be  sepa- 
I'ated — to  wit,   pulverized   ore,  water,  and 

50  some  liquid  lighter  than  water  and  immis- 
cible therein,  which  will  adhere  only  to  the 
metallic  mineral  part  of  the  pulverized  ore — 
said  materials  having  preferably  been 
thoroughly  mixed  in  another  tank.     The  im- 

55  miscible  liquid  may,  as  stated,  be  oil  or  a 
light  hydrocarbon,  or  a  solution  of  bitumen 


in    a    liglit-   hydrocarbon.     The   apparatus 
was  ospeciiuly  designed  for  use  with  a  charge  ■ 
consisting  of  ore,  water,  and  solution  of  bitu- 
men in  kor|)sene,  and  tiierefore  the  imiAi?- 
ciblc  liquid  will  for  convenience  of  descriji- 
tion  be  referred  to  herein  as  the  ''solution.' 
The  charge  should  be  very  fluid  and  shoul.l 
preferably  contain  three  or  four  times  a 
much  water  as  mineral,  some  of  wliich  watej 
may  be  added  to  the  mixture  after  it  ha- 
been  transferred  to  the  tank  A. 

Most  of  the  solution  and  the  solution-coat- 
ed mineral  particles  rise  immediately  to  the 
surface,  from  wliich  they  may  be  skimmed; 
but  considerable  quantities  of  the  solution- 
coated  concentrates  are  enveloped  by  and 
entrapped  in  the  sands  which  settle  to  the 
bottom  of  the  tank.  For  the  primary  pur- 
pose of  freeing  these  particles  from  the  sand 
and  permitting  them  to  float  on  the  surface 
the  vertical  rotating  agitator -shaft  B  and 
its  adjuncts  are  provided.  Arms  D  are  se- 
cured to  this  shaft  near  the  bottom  of  the 
tank,  and  as  the  shaft  slowly  rotates  they 
gently  lift  the  mass  of  sands  from  the  bottom 
and  overturn  it  and  prevent  it  from  packing, 
and  thus  permit  the  solution-coated  particles 
to  escape  and  float  to  the  surface..  These 
afms  D  are  provided  near  their  outer  ends 
with  lifting-plows  E,  whose  front  faces  are  sets 
at  an  angle  of  about  forty-five  de^'ees.  T^ 
these  arms  between  the  plows  and  the  central 
shaft  B  are  secured  inclined  scraper-bladegi 
F,  which  act  to  gradually  push  the  materia! 
outward  into  the  path  of  the  plows. 

It  *is  very  desirable  that  some  gas,  pref- 
erably air,  shall  be  blown  into  the  charge 
near  the  bottom  thereof.  This  gas  assists 
in  agitating  the  charge;  but  its  chief  value  ia 
in  tne  assistance  it  renders  in  floating  the 
solution-coated  particles  to  the  surface.  It 
is  clear  that  som?  of  these  particles  may  be 
so  large  and  heavy  that  the  coating  thereou 
may  not  be  able  to  buoy  them  up,  this  being 
especially  trUe  in  case  tne  liquid  used  is  thin 
iand  light,  as  the  kerosene-bitumen  solution 
The  gas-bubbles,  however,  not  only  tend  to 
attacn  themselves  to  the  solution  -  coated 
particles  and  to 'buoy  them  up  after  the 
rashion  of  balloons,  but  the  w^ater  is  caused 
to  dissolve  the  gas  to  its  maximum  capacity 
This  dissolved  gas  tends  to  again  separate 
from  the  water  and  attach  itself  in  minute 
globules  to  the  solution  -  coated  particles, 
thus  buoying  them  up  and  assisting  their 
flotation. 
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It  is  thought  that  any  gas  which  will  not 
chemically  combine  with  the  charge  may  be 
employed  in  the  manner  and  for  the  purpose 
stated;  but  is  is  definitely  known  that  air, 
carbondioxid,  hydrogen,  and  marsh-gas  may 
be  so  used,  air  appearing  to  be  rather  the 
most  efficient,  as  well  as  the  cheapest.  Tliis 
gas  may  be  injected  in  any  way  and  hf  any 
means;  but  ver\'  efficient  means  for  this  pur- 
pose are  shown  in  the  drawings,  said  means 
consisting  generally  in  making  the  shaft  B 
and  arms  D  hollow  and  providing  the  latter 
with  discharge-openings  and  blowing  the  gas 
down  through  the  shaft.  Ti:e  specific  con- 
struction is  as  follows:  The  head  of  tiie 
shaft  above  the  driving-gear  b*  is  provided 
with  a  solution'and  air  box  G,  wliich  remains 
stationarv  while  the  shaft .  revolves  and  is 
supplied  \>\  the  soluiion-pipe  H  and  air-pipe 
L.  The  box  rests  on  the  rotating  shoulder  b 
of  the  shaft  B  and  is  held  down  to  a  tight 
joint  by  the  collar  b'  and  lock-nut  cap  6^ 
Througn  the  hollov>-  shaft  B  extends  a  small 
solution-pipe  K,  the  upper  end  of  which  is 
firmly  inserted  v.iti  in  the  upward  extension 
of  the  sliaft  and  moves  with  and  as  a  part  of 
it.  Air  enters  the  ammlar  chamber  g  in  said 
box,  passing  through  a  set  of  apertures  g' 
to  the  interior  of  shaft  B.  The  solution 
enters  a  smallti  annular  chamber  g'^,  from 
vvhich  it  passes  by  apertures  g^  into  the  top 
of  the  central  pipe  K.  The  air-current  for 
the  charge  passes  down  througii  the  shaft 
into  the  Hollow  arms  J),  from  which  it  passes 
out  tiirough  drop-pipes  d.  The  solution  is 
delivered  from  the  pipe  K  to  a  series  of 
radiating  pipes  A-,  whicn  are  secured  to  the 
arms  D,  and  is  discharged  from  branch  pipes 
^■'.  This  solution  tends  to  attach  itself  to 
those  particles  not  already  coated,  but 
which  it  will  adhere  to,  and  thus  assists 
their  flotation.  The  introduction  of  air  and 
solution  renders  the  separation  substan- 
tially complete — that  is  to  say,  it  causes 
substantially  all  of  the  particles  which  ex- 
h.ibit  preferential  adhesion  for  the  solution 
to  become  coated  thereby  and  floated  to  t]\e 
surface. 

The  shaft  B  at  its  lower  end  has  a  stepped 
bearing  which  is  supported  on  a  pedestal  M, 
provided  with  a  wooden  block  m,  wliich  sup- 
ports the  moving  wear -plates  tn'  of  the 
shaft.  Lubricating-water  under  pressure  is 
introduced  through  the  pipe  O  and  finds  its 
way  out  from  the  bearing  into  the  tank. 
The  sides  b'  of  the  shaft  are  carried  down 
below  the  bearing,  so  as  to  leaA-^  an  amiular 
space  betv/een  them  and  the  pedestal.  This 
annular  space  is  intended  to  constitute  au 
air-bell  designed  to  assist  the  lubricating- 
water  in  "excluding  sand  from  the  bearing. 
The  air  supplied  to  it  is  maintained  by  a 
small  stream  of  air  which  escapes  beneath 
the  bell  through  the  pipe  O'. 

.\  spiral  skimming-bar  P,  (two  are  shown.) 


which  is  preferably  secured  to  the  rotating 
shaft  B,  so  as  to  extend  through  the  floating 
layer  of  concentrates,  solution,  and  air^ 
bubbles,,  acts  to  direct  tliis  floating  layer 
into  the  settling-chamber  R  and  to  the  70 
overflow-outlet  a^.  This  chamber  is  sepa- 
rated fro^  the  rest  of  the  tank  by  a  parti- 
tion r,  the  upper  edge  of  wliich  between  the 
points  r  and  r'  is  submerged  sufficiently  to 
allow  the  floating  layer  and  some  of  the  75 
muddy  wat^r  to  pass  over  it,  while  the  edge 
of  this  partition  between  the  points  r  and  r* 
is  raised  above  the  liquid,  so  as  to  retain 
everjnhing  passing  into  it.  There  is  an 
overflow-outlet  o^  froin  this  settling-cham-  80 
her  through  the  side  of  the  tank,  whiclj  out- 
let is  partly  surrounded  by  the  elevated  part 
of  this  partition. 

Owino;  to  the  agitation  within  the  tank, 
caused  by  movement  of  the  arms  and  the  85 
rising  air-bubbles,  the  water  even  near  the 
top  is  not  clear,  but  turbid  or  muddy  with 
sliiHes  or  fine  particles  of  tiie  non-coated 
mi'J-i>"Js,  wliich  do  not  set  tie- rapidly  enough 
to  gft  «'at  of  tlie  way.  The  floating  concen-  90 
trates  are  carried  mainly  at  the  lower  surface 
of  the  floating  layer,  where  it  is  in  contact 
with  the  water.  The  bottom  of  the  over- 
flow-outlet must  be  below  tlie  surface  level 
of  the  water  in  order  to  clear  them,  and  must  95 
therefore  allow  ^a  portion  of  the  water  to 
pass'out- with  the  skimmings.  Thus  muddy 
water  would  therefore  carry  its  suspended 
particles  of  the  worthless  minerals,  which 
would  meTce  the  concentrates  impure.  100 

The  settling  and  washing  chamber  is  de- 
signed to  lessen  or  prevent  this  evil.  As  the 
floating  material  passes  over  its  submerged 
edge, it  escapes  from  the  swift  current  and 
rising  air-bubbles,  so  that  in  its  comparative  105 
quiet  the  slimes  have  a  better  opportunity 
to  settle  out  of  the  way.  The  box  is  divided 
into  compartments  by  submerged  partitions 
r*,  as  shown,  each  compartment  terminating 
in  a  hopper-shaped  bottom  with  discharge-  f  1  o 
openings  r^,  through  which  the  settled 
slime^  may  pass  out  again  into  the  tank. 
Projecting  shields  r*  prevent  the  air-bubbles 
from  entering  'the  hoppers  and  disturbing 
their  quiet.  J15 

The  passage  of  the  floating  material  over 
several  of  these  hoppers  settles  in(>st  of  the 
slime  before  reaching  the  overflow -outlet. 
Before  reaching  the  outlet ,  however,  the  skim- 
mings pass  over  a  stream  of  clean  wash-water  i  :c 
introduced  at  the  point  s'  through  the  pipe  S 
fhown.  This  wash-water  is  delivered  under 
constant  head  from  a  supply-tank.  Its(iuau- 
tity  ismade  equal  to  that  passing  out  through 
the  discMrge-gate  ^\^th  the  skimmings,  so  12^ 
that  thi&'discharge,  being  supplied  entirely 
by  the  pure  water  close  at  hand,  contains 
little  or  none-  of  the  muddy  water,  which  is 
thus  held  back  in  the  tank.  It  is  evident 
that  the  incoming  and  outgoing  streams  are  13c 
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self-adjusting,  because  if  too  much  enters 
the  general  level  rises  and  a  large  stream  flows 
from  the  orifice.  The  flow  of  the  floating 
layer  over  the  submerged  partition  of  the  set- 

5  tling-chamber  and  on  to  the  overflow-outlet 
may  be  induced  by  properly-directed  air-jets 
blown  onto  said  floating  layer  from  jet-open- 
ings t  in  one  or  more  pipes  T 

Having  described  my  invention,  I  claim — , 

t>»  1.  The  combination  of  a  separating-tank 
having  an  overflow-outlet,  and  a  submerged 
settUng-chamber  in  said  tank  dischargmg 
through  said  outlet,  with  a  rotatable  skim- 
ming-bar supported  in  said  tank  for  directing 
f5  the  floating  layer  of  concentrates  into  said 
settUng-chamber  and  toward  said  overflow- 
outlet,  substantially  as  specified. 

2.  The  combination  of  a  separating-tank 
containing  a  submerged  settling-chamber  at 

»o  one  side  thereof,  through  whose  side  there  is 
an  overflow-outlet  from  said  chamber,  said 
chamber  being  formed  by  a  partition  which 
is  partly  submerged,  and  said  chamber  being 
divided  into  a  plurality  of  hopper-shaped 

ks  compartments,  each  having  a  discharge-open- 
ing through  its  lower  end,  substantially  as 
specified. 

3.  The  combination  of  a  separating-tank* 
containing  a  submerged  settling-chamber  at 

JO. one  side  thereof,  through  which  side  there  is 
an  overflow-outlet  from  said  chamber,  said 
chamber  being  formed  by  a  partition  which 
is  partly  submerged,  and  said  chamber  being 
divided  into  a  plurality  of  hopper-shaped 

y^  c-ompartments,  each  having  a  discharge-open- 
ing through  its  lower  end,  and  a  sliield  below 
each  of  said  discharge-openings,  substantially 
•as  specified. 

4.  The  combination  of  a  separating-tank 
♦r  containing  a  submerged  settling-chamber  at 

one  side  thereof,  said  settling-chamber  having 
an  overflow-outlet  through  one  side  of  the 
tank,  and  said  settling-chamber  being  formed 
by  a  submerged   partition   wiiich  projects 

^5  aoove  the  surface  of  the  fluid  charge  around 
said  outlet  but  is  at  other  places  submerged 
below  the  floating  layer  on  the  surface  of  said 
charge,  with  a  skimming-bar  wliich  is  sup- 
ported in  the  tank  and  is  adapted  to  direct 

^o  said  floating  layer  over  the  svibmei*ged  top  of 
said  partition  into  the  settling-chamber  and 
toward  the  overflow-outlet  therefrom,  sub- 
stantially as  specified. 

5.  The  combination  of  a  tank  having  an 
<5  overfloV-outlet,  and  a  vertical  rotatable  shaft 

in  said  tank  having  agitator-arms  located 
near  the  bottom  of  the  tank,  with  a  sub-  ' 
merged  settling-chamber  in  said  tank  dis- 
charging through  said  overflow-outlet,  the 
5o'  inner  partition  of  said  chamber  being  extend- 
ed 'around  said  outlet  above  the  surface  of 


the  liquid  charge  and  being  submerged  at 
other  points  below  the  floating  layer  of  con- 
centrates, and  a  spiral  skimming-bar  secured 
to  the  shaft  so  as  to  project  through  said  65  , 
layer  whereby  it  directs  the  layer  of  concen- 
trates into  said  settling-chamber,  substan- 
tially as  described. 

6.  A  separating-tank  having  a  submerged 
settling-chamber  at  one  side,  and  an  overflow-  70 
outlet  from  said  chamber  through  said  side, 
the  inner  wall  of  said  chamber  being  above 
the  surface  of  the  fluid  adjacent  to  said  out- 
let, but  submerged  at  other  points  below  the 
floating  layer  of  concentrates,  and  a  pipe  dis-  75 
charging  dean  wash-water  into  said  settling- 
chamber  close  to  said  outlet,  substantially  as 
specified. 

7.  The  combination  of  a  separating-tank 
containing  agitator  mechanism,  with  means  80 
for  discharging  into  the  container!  fluid  charge 

a  gas  and  a  liquid  lighter  than  water  and  im- 
toiscible  therewith,  substantially  as  specified. 

8.  The  combination  of  a  separa,ting-tank, 
a  hollow  shaft  rotatabiy  mounted  therein  85 
having  hollow  connected  agitator-arms  wiiich 
are  provided  with  a  plurality  of  discliarge- 
bpenings,  a  pipe  extending  through  said  shaft, 
branch  pipes  connected  with  said  pipe  and  ex- 
tending toward  the  sides  of  the  tank  and  hav-  90 
ing  downwardl  y-directed  discharge-openings, 
and  means  for  forcing  gas  do'iAm  through  said 
shaft,  and  rrieans  for  forcing  a  liquid  down 
through  said  pipe,  substanti;illy  as  specified.. 

9.  The  combination  of  a  separating-tank,  95. 
a  rotatable  agitator-shaft  therein  having  arms 
secured  to  it  near  the  bottom. of  the  tank, 
said  arms  having  lifting-plows  near  tlieir 
outer  ends  and  inclined  scrapers  between 
said  plows  and  the  shaft,  substantially  as 
descnbed. 

10.  The  combination  of  atank,  with  a  ver- 
tical agitator-shaft  therein  having  a  bell- 
shaped  lower  end,  a  pedestal  which  is  em- 
braced by  said  lower  end  wheje})y  the  shaft 
is  supported,  and  means  for  discb.p-.rgin.'T 
water  into  said  bell-shaped  shaft  e»d,  and 
means  for  discharging  a  gas  into  said  bcll- 
shaped  shaft  end,  substantially  as  specified. 

1 1 .  The  combination  of  a  separfiting-tank 
having  an  overflow-outlet,  agitating  mechan- 
ism, a  skimming-bar,  and  a  pipe  iia\ing  jet- 
openings  arranged  over  the  surface  or  the 
charge  in  the  'tank  to  move  the  floating  sur- 
face layer  toward  said  overflow-outlet,  sub- 
stantialh/  as  specified. 

In  testimony  whereof  I  hereunto  alTui  my 
signature  in  the  presence  of  two  witnesses. 
EDMUND  B.  KIRBY. 
Witnesses: 

T.  L.  Savage, 
E.  G.  Eastman. 
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To  all  whofn  it  maij  concern: 

Be  it  known  that  we,  Henky  LiviNCi.sTOXK 
SuLMAK,  Hugh  Fitzai.is  Kirkp.\tkkk-Pi- 
CARD,  and  John  Bai.i.ot,  subjects  of  the  Kui<; 
of  England,  and  rosi(Hng  in  l^ondon,  Eng- 
land, have  invented  certain  new  and  useful 
Improvements  in  the  Se{)aration  of  Metallif- 
erous Minerals  from  (Jangue,  of  which  the  fol- 
lowing is  a  specification. 

10  This  invention  relates  to  nnprovements  in 
the  separation  of  metalliferous  matter  from 
gangue  and  has  for  its  object  to  effect  such 
separation  by  the  agency  of  a  substance 
which  has  a  preferential  aflinity  for  metallif- 

16  erous  matter  over  gangue,  and  by  the  agency 
of  air  or  other  gas.  The  substances  such  as 
oil,  fatty  acid,  or  oleaginous,  fatty  or  tarry 
substances  which  have  a  tendency  to  wet 
metalliferous  matter  in  preference  to  gangue 

2C  will  hereinafter  be  referred  to  as  "  oil ". 

According  to  this  invention  the  principles 
of  surf  ace-tension  are  applied  in  effecting  the 
separation.  The  mineral  pulp  is  mixed  with 
"  oil "  and  is  exposed  to  a  free  air  surface ;  and 

25  thereafter  the  mineral  is  brought  on  to  the 
surface  of  water  or  other  liquifl,  whereby  the 
oiled  metalliferous  particles,  having  been  ex- 
posed to  air,  are  unable  to  overcome  the  sur- 
face tension  of  the  water  and  float,  while  the 

JO  unoiled  gangue  sinks  through  the  surface  of 
the  water,  the  former  bein^  thus  separated 
from  the  latter  and  removed  by  any  suitable 
means. 

In  one  particular  application  of  this  in- 

15  vention  the  pulp  mixed  with  "oil"  is  dis- 
tributed in  the  torm  of  a  thin  sheet  on  the 
surface  of  an  inclined  vanning  table  having  a 
transverse  stream  of  water  and  currents  of 
air  are  directed  on  to  the  table  to  expose  im- 
mersed mineral  to  a  free  air  surface  where- 
upon the  metalliferous  matter  floats  antl  is 
separated  from  the  gangue  which  sinks 

It  is  known  that  every  free  water  surface, 
i.  e.  a  water  surface  in  contact  with  air  or 

16  other  gas,  exhibits  a  resistance  to  rupture 
from  without  greater  than  that  which  is  of- 
fered by  its  interior  mass  This  phenome- 
non is  known  as  the  surface-tension  of  water 
and  permits  small  particles  of  greater  spe- 
cific gravity  than  water  to  float  upon  it  with- 
out rupturing  its  surface  .\11  liquids  ex- 
hibit surface  tension  phenomena  to  a  greater 
or  less  degree,  but  the  results  are  very 
marked  where  previously  oiled  particles  are 
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brought  upon  the  surface  of  an  aqueous  liq-  5$ 
uid  in  which  the  oil  or  other  fatty  substance ; 
eiiinluyccl  is  insoluble  or  immiscible. 

'1  he  resultant  of  the  surf  ace- tensions  b^ 
tweeii  the  oiled  particles  and  air  and  be- 
tween that  of  the  water  and  air,  is  so  in- 
creased over  that  which  exists  between  the 
air  and  water  and  air  and  unoiled  particles, 
that  oily  particles  of  a  much  higher  specific 
gravity  in  relation  to  water  are  unable  to 
break  through  the  water  surface  and  there- 
fore float  with  ease,  quite  apart  from  any 
slight  diminution  to  their  specific  weight  by 
means  of  adhering  oil;  whereas,  particles  of 
lesser  specific  gravity,  but  unoiled,  readily 
break  through  the  water  surface,  especially 
if  these  particles  be  previously  wetted  witn 
water. 

The  physical  phenomena  above  defined 
are  according  to  this  invention  applied  as 
follows: — The  ore  in  which  it  is  desired  to 
separate  metalliferous  mineral  from  gangue 
is  reduced  to  powder  of  a  suitable  degree  of 
fineness,  and  mixed  with  water.  To  the 
mixture,  oil  or  fatty  substance,  either  in  a 
free  state  or  as  an  emulsion,  is  added  and  the 
whole  thoroughly  mixed;  the  water  may 
have  either  an  acid  or  alkaline  reaction  ac- 
cording to  the  nature  of  the  ore-to  be  treated. 
Oil  or  fatty  substance  exhibits  the  well 
known  tendency  to  adhere  preferentially  to 
metalliferous  mineral  immersed  or  suspended 
in  water,  but  does  not  attach  itself  to  gangue 
or  oxids.  The  amount  of  oil  used  may  be 
comparatively  small  in  relation  to  the  ore 
pulp  or  to  the  mineral  present.  It  is  not  em- 
ployed in  quantities  sufficient  to  buoy  up,  by 
virtue  of  its  lesser  specific  gravity^  the  min- 
eral particles  to  whicb  it  attaches  itself;  but 
it  is  sufhcient  to  use  only  such  a  quantity  as 
will  insure  each  mineral  particle  being  thmly 
coated  with  a  film  of  oil  or  fatty  substance. 
The  mass  of  oiled  and  unoiled  particles  is 
now  brought  in  contact  with  air  or  other  gas, 
either  by  removal  of  the  mass  from  the  aque- 
ous liquid  or  by  draining  off  the  latter;  and 
in  order  to  insure  sufbcient  air  contact,  the 
mass  should  be  exposed  in  comparatively 
thm  layers  or  sheets.  If  the  particles  be  now 
brought  upon  or  into  contact  with  a  fresh 
water  surface,  the  previously  specified  sur- 
face-tension factors  are  brought  into  play, 
and  it  will  be  found  that  the  oiled  metallifer- 
ous particles  can  be  floated  off  with  ease  and 
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coihpleteaess  from  the  gaJigue  Or  tittoiled  peir- 
ticles,  the  latter  sinking  tarough  the  water 
surface; 

In  the  accompanying  drawings: — Figures 

5  1,  2  Ends  are  perspective  views  of  three  dif- 
ferent forms  oi  apparatus  suitable  for  carry- 
ing this  lavBntion  into  practical  effect;  and 
Fig.  4  is  aji-ifend  elevation  of  a  modification  of 
Fig^3. 

10  Referring  to  Fig.  1 ,  an  inclined  vanning  ta- 
ble A  is  supported  by  hangers  B  from  a  fixed 
framev/ork  C.  An  endwise  jerking  motion  is 
imparted  to'  the  table  in  the  direction  of  the 
arrows  2  by  a  cam  D  rotated  by  a  driven 

16  pulley  E,  and  a  strong  spring  F  acts  in  the  op- 
posite direction  to  the  cam.  A  stream  of 
water  from  a  pipe  G  is  distributed  fi*om  a 
cjhannel  H  periorated  as  at  H*  so  as  to  flow 
across  the  table  in  the  direction  of  the  ar- 

20  rows  1.  At  the  discharge  side  of  the  table  is 
one  launder  J  while  a  second  launder  K  at 
the  end  of  the  table  receives  the  longitudinal 
discharge.  The  mineral  may  be  oiled  m  tlic- 
manner  before  indicated  or  according  to  any 

25  of  the  known  means,  and  the  pulp  mass  is  fed 
through  a  pipe  L  and  through  a  suitable  dis- 
tributer, if^required,  on  to  the  surface  of  the 
table  A.  Directly  the  oiled  particles,  having 
come  into  contact  with  air  arrive  on  the 

30  water  surface,  they  float  for  a  sufficiently 
long  period  in  the  direction  of  the  arrows  1 
and  tnus  permit  of  their  separation  and  re- 
covery in  the  launder  or  receptacle  J;  while 
the  gangue  sinks  through  the  film  of  aqueous 

36  liquid  and  in  consequence  of  the  vanning 
motion  imparted  to  tne  table  works  forward 
in  the  direction  of  the  arrows  2  and  is* collect- 
ed in  the  Tamider  or  receptacle  K.  In  order 
to  expose  the  pulp  to  the  air  as  much  as  pos- 

40  sible  the  surface  of  the  table  m^y  be  corru- 
gated as-  at  A*  or  a  series  of  steps  such  as  A' 
A'  may  be  formed  thereon.  Or  a  series  of 
raised  surfaces  M  placed  at  a  suitable  angle  to 
the  forward  travel  of  the  submerged  parti- 

46  cles  may  be  formed  on  the  surface  of  the  ta- 
ble, over  which  the  submerged  particles  are 
forced  to  climb  by  virtue  of  the  forward  jerk- 
ing motion,  and  by  these  means  any  oiled  par- 
tide  which  may  have  escaped  air  contact  is 

50  caused  to  come  into  such  contact.  ,  If  re- 
quired guiding  ribs  A*  may  be  attached,  to 
direct  the  gangue  to  the  launder  K. 

Referring  now  to  Fi^.  2,  the  vanning  table 
is  an'anged  as  described  with  reference  to 

66  Fig.  1  without  the  parts  A',  A^  A^  but  if  de- 
sired with  longituainal  ribs  A*.  Above  the 
table  is  arranged  a  series  of  pipes  N  per- 
forated on  the  under  side,  supported  by 
wires  or  ties  O  from  a  framework  P  or  the 

80  like.     To  the  pipes  N  is  attached  a  connect- 
ing rod  Q  reciprocated  by  a  crank  Q'  so  that 
the  pipes  are  moved  to  and  fro  above  the 
>  surface  of  the  table.     Air  is  led  into  the  pipes 
N  through  an  inlet  tube  N'.     Sfrould  any 

65  oiled  mineral  penetrate  the  water  surface, 


it  will  be  brought  into  contact  with  air  again 
by  the  air  Jets  blowing  on  the  surface  so  os 
to  rupture  it  and  expose  the  immersed,  oiled 
particles  to  tha  air. 

Referring  to  Fig^.  3,  the  continuous  in-  70 
clined  concave  belt  R  passing  over  the  roll- 
ers R'  is  driven  upwards  on  the  top  side  in 
the  direction  of  the  arrows  3;  then  it  passes 
down  through  a  trough  S  containing  water. 
The  rollers  R^  are  carried  in  a  frame  R'  piv-  75 
oted  at  R^  about  the  longitudinal  axis  and 
the  frame  is  rocked  about  its  piovts  by  a 
crank  T   and  connecting   rod   T'.     Or^as 
shown  in  Fig.  4  the  frame  may  be  mounted 
on  rollers  U  and  lateral  reciprocating  motion  go 
imparted  to  the  frame  by  a  crank  V  and  con- 
necting rod  v.    The  pulp  is  fed  on  to-the  top 
of  the  moving  belt  and  a  certain  proportion 
of  oiled  mineral  floats,  and  is  carried  down- 
ward b}^.  the  stream  into  the  launder  W  in  95 
the  direction  of  the  arro'v  4;  while  the  un- 
oiled  particles  sink  and  are  carried  up  by  the 
belt  in  the  direction  of  the  arrov/s  3,  and  dis- 
charged into  the  trough  S.     As  the  belt  rocks 
or  reciprocates,  the  liquid  moves  from  side  90 
to  side,  and  at  each  movement  leaves  some 
mineral  freely  exposed  to  the  air  on  the  side 
of  the  belt.     Thus,  any  immersed  oiled  par- 
ticles become  exposed  to  a  free  air  surface 
and  on  the  return  of"  the  liquid  are  floated  05 
off  and  carried  down  into  the  launder  W. 
The  inclination  of  the  belt  must  be  so  regu- 
lated that  no  sands  are  mechanically  carried 
off  v/ith  the  concentrates. 

Any  apparatus  suitable  for  the  separation 
of  floating  from  immersed  solid  particles  may 
be  used  to  eff"ect  the  separation  according  to 
this  invention.  The  water  used  to  form  the 
water  surface  may  conveniently  be  slightlj 
acid  or  in  certain  cases  slightly  alkaUne,  pro- 
vided that  the  alkalinity  is  not  sufficient  to 
affect  the  surface-tension. 

The  flotation  power  exerted  in  the  method 
above  described  is  so  considerable  that  aggre- 
gations of  heavy  oiled  mineral  particles  may 
be  observed  floating  upon  the  surface  of  the 
water,  (more  or  less  self-adherent)  and  exhib- 
iting a  concave  or  boat-like  formation  upon 
the  surface  of  the  water,  due  to  the  great 
.specific  gravity  of  the  mineral  particles 
which  in  consequence  of  their  oiled  surfaces 
are  yet  unnblc  to  break  through  the  water 
.surface. 

We  are  aware  that  gases  have  been  used 
previously  for  the  separation  of  oiled  mineral 
particles  from  unoiled  particles  when  im- 
mersed beneath  tlie  surface  of  an  aqueous 
li(|uid.  This  has  been  effected  by  tne  at- 
tachment of  gas  bubbles  (preferably  gen- 
erated in  the  liquid  i.  e.  in  an  acid  condition) 
whereby  the  mineral  particles  are  raised  to 
the  surface  by  means  of  the  buoyancy  of  the 
gas  bubbles  adhering  to  the  particles.  It  is 
to  be  clearly  understood  that  our  method  of 
separation  does  not  take  place  beneath  the  130 
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water  surface  but  depends  solely  on  the  flo- 
tation of  previously  oiled. particles  which 
have  been  brought  into  contact  with  air  or 
other  gas  and  then  introduced  upon  the 
water  surface. 

What  we  claim  as  our  invention  and  de- 
sire to  secure  by  Letters  Patent  is: — 

1.  The  process  of  treating  ores  to  separate 
metalliferous  matter  from  gangue  whicli  con- 
sists in  mixing  the  powdered  mineral  with 
water  to  form  a  freely  flowing  pulp,  agitating 
the  mineral  pulp  with  a  small  quantity  of  ou 
sufficient  only  to  impart  a  thin  coating  of  oil 
to  the  metalliferous  particles,  distnbuting 
the  mixture  in  the  form  of  a  thin  sheet  or 
flowing  liquid,  causing  the  immersed  parti- 
cles to  be  exposed  to  the  air  and  thereafter 
to  meet  the  surface  of  the  Hquid,  collecting 
tlic  floating  oiled  metalUferous  particles  and 
collecting  the  gangue  wliich  sinks. 

2.  Tlie  process  of  treating  ores  to  separate 
.iietallife.rous  matter  from  gangue  whicn  con- 


sists m  'mixing  the  powdered  mineral  with 
water  to  form  a  freely  flowing  pulp,  agitating 
the  mineral  pulp  with  a  small  quantity  of  oil  25 
sufficient  only  to  impart  a  thin  coating  of  oil 
to  the  metalliferous  particles  distributing  the 
mixture  in  the  form  of  a  thin  sheet  of  flowing 
liquid,  directing  currents  of  air  on  to  the 
liquid  to  expose  the  immersed  mineral  to  the  30 
air,  whereoy  the  oil-coated  metalhferous 
particles  float,  collecting  the  floating  oiled 
metalUferous  particles  and  collecting  the 
gangue  which  smks. 

In  testimony  whereof  we  have  signed  our  3.^ 
names  to  this  specffication  in  the  presence' 
of  two  subscribing  \\'itnesses. 

HE)5*^Y  LIVINGSTONE  SULMAN. 

HUGH  FITZALIS  KIRKPATKICK-PICAB*. 

JOHN  BALLOT. 

Witnesses : 

William  H.  Ballantyne, 
W.  W.  Websteb. 
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Specification  of  tetters  Patent.  Patented  Apr.  2,  t9VS. 

Application  filed  November  10,  1911.     Serial  No.  659,583. 


To  all  whom  it  may  concern: 

Ik  it  known  that  I,  Jaaus  M.  Hide,  a 
citizen  of  the  United  States,  residing  at 
Basin,  in  the  county  of  Jeflferson  and  State 
of  Montiuia,  have  invented  certain  new  and 
useful  Inipiovements  in  the  Ai't  of  Concen- 
tration of  Mineral  Substances,  of  which  the 
folhrwing  is  a  .specification. 

^'n'y  invention  relates  to  the  separation  by 
ii  flotation  process  of  a  part  of  the  mineral 
substances  composing  an  ore  consisting  of  a 
plurality  of  mineral  components. 

It  has  heretofore  been  demonstrated  that 
certain  metallic  and  non-metallic  elements, 
ZVifi  certain  natural  chemical  compounds  of 
Ihe  metallic  elements  differ  from  the  ordi- 
nary less  valuable  or  valueless  gangue  min- 
ora is  with  which  they  occur  in  ore  deposits, 
in  that  under  certain  conditions  they  are 
preferentially  coated  by  oils,  fats,  oleagi- 
nous and  fatty  substances  and  derivatives 
thereof,  and  certain  other  organic  com- 
pounds, and  that  when  so  coated  they  ex- 
liibit  markedly  different  surface  tension 
phenomena  from,  and  can  by  various  de- 
vices and  methods  be  separated  from,  the 
gangue  minerals,  and,  in  certain  instances  at 
least,  to  a  certain  extent  from  one  another. 

Many  ores  containing  a  plurality  of  min- 
eral components  are  of  such  a  nature  that 
when  they  are  crushed  a  considerable  amount 
of  the  resultant  pulverized  material  consists 
of  particles  v,'hich  are  so  fine  and  of  such  a 
coiioidal  nature  that  they  settle  very  slowly 
and  interfere  with  obtaining  a  high  grade 
'oncentrate  by  the  use  of  a  flotation  proc- 
ess. In  the  treatment  of  ores  of  this  class  I 
l^ave  found  that  their  treatment  is  greatly 
facilitated,  and  a  considerable  economy  is 
effected,  by  introducing  a  small  amount  of 
sulfuric  acid  with  or  without  copperas,  alum 
or  sojne  other  such  coagulant,  into  the  pulp 
while  in  transit  to  the  flotation  device,  in- 
stead of  by  using  a  larger  amount  of  acid 
in  the  flotation  device  as  has  been  done  in 
previous  practice.  The  acid  apparently  per- 
forms the  following,  among  other  func- 
tions:— the  partial  or  complete  coagulation 
of  the  slimes  so  that  they  settle  much  more 
quicldy,  thus  making  possible  the  thickening 
of  the  pulp  in  an  intermittent  or  continu- 
ously acting  pulp  thickener,  by  the  removal 
of  a  considerable  amount  of  clear  water  or 
water  containing  a  lessened  amount  of  siis- 
pendod  solid  matter,  and  also  greatly  facili- 


tating the  separation  of  the  concentrates 
from  the  gangue  in  the  flotation  machine; 
the  cleaning  of  the  surface  of  the  pai-ticles 
of  the  floatable  minerals,  so  that  they  may 
be  more  readily  coated  by  the  chosen  coat-  60 
ing  reagent;  the  generation  of  minulc  bub- 
bles of  gas  in  the  pulp  and  on  the  surface 
of  the  floatal)le  nsineral  particles,  which 
bubbles  assist  in  the  desired  separation  of 
the  mineral  components  of  the  ore;  and  in  65 
neutralizing  any  alkalinity  of  the  ore  or 
treatment  water.  The  addition  of  the  acid 
to  the  pulp  before  it  reaches  the  flotation 
machine,  rather  than  in  the  machine  as  has 
heretofore  been  done,  affords  a  longer  period  70 
of  contact  with  the  ore  and  greatly  reduces 
the  amount  of  acid  which  it  is  necessary  to 
use.  It  precludes  the  necessity  of  having 
the  jjulp  show  any  free  acid  when  the  flota- 
tion treatment  takes  place.  By  following  75 
this  method,  I  have  been  able  to  get  highly 
satisfactory  results  when  using  as  little  as 
one  quarter  of  a  pound  of  crude  acid  per  ton 
6f  ore  treated,  whereas  in  previously  used 
methods,  several  pounds  have  been  found  80- 
necessary. 

I  have  further  discovered  that  the  concen- 
trates produced,  when  the  acid  is  used  sub- 
stantially as  hereinbefore  described  may  be 
retreated  and  raised  in  grade,  when  they  8^ 
contain  free  particles  of  the  gangue  matter, 
by  being  put  through  a  treatment  similar  to 
that  by  which  they  were  made,  and  that  this 
retreatment  can,  in  certain  cases  at  lea-st,  be 
satisfactorily  made  without  the  use  of  addi-  ^0 
tional  amount  of  acid  or  coating  reagent  in 
the  "  cleaner  machine." 

Any  fats  or  oils,  fatty  or  oleaginous  sub- 
stances or  derivatives  thereof,  and  any  .other 
organic    compounds    which     preferentially  ^» 
ccrat  mineral  substances  may  be  used  in  this 
process  for  the  coating  of  such  mineral  par- 
ticles as  can  be  made  to  float  on  the  surface 
of  water  for  any  of  the  follov.'ing  reasons:— 
because  of  the  'lower  specific  gravity  of  the  it)G 
oily  or  fatty  substances  to  which  they  are 
attached,  because  of  their  tendency  to  form 
a  film  on  the  surface  of  the  Avater  when 
properly  coated,  or  because  of  their  tendency 
to  attach  themselves  to  and  be  raised  by  ^^~ 
bubbles  of  any  gas  which  may  be  generated 
in,  or  introduced  into  the  pulp. 

A  suitable  apparatus  for  carrying  out  this 
process  consists  of  launders  or  pipes,  used 
in  connection  with  or  without  pulp  thick-  ^ -^ 
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eners,  and  a  combination  of  mixing  boxes 
and  spi<:zkj\stens,  or  overfloTv  separating  de- 
vices.' Any  one  of  a  number  of  devices  now 
in  use,  or  any  simple  and  apparent  modifi- 
6  cation  thereof  may  be  made  use  of  for  this 
pur^Tose. 

tn  the  drawing  I  have  diagi-ammatically 
illustrated  an  apparatus  whereby  my  proc- 
ess can  be  conveniently  practiced. 

Acid  is  added  to  the  pulp  in  or  prior  to 
re&cliing  the  pulp  thickener  1,  which  is  used 
if  the  prior  treatment  of  the  ore  has  given 
rk©  to  a  pulp  containing  more  vv'ater  than  is 
suitable  for  the  practice  of  my  process.    The 

Sb  acid  whether  added  to  the  pulp  in  the  thick- 
ejK-r  or  before  reaching  the  thickener  is  sup- 
plied Ihrough  means  under  the  control  of 
the  oaerator,  such  as  the  pipe  50  leading 
from'tho  acid  supply,  which  pipe  is  pro- 

80  vided  with  a  hand  valve  51.  The  pulp 
tjiickcner  may  consist  of  any  of  the  ordi- 
nary devices  used  for  that  purpose,  such 
as  pointed  boxes  having  provision  for  over- 
sow of  the  clear  water.    The  thickened  pulp 

88  is  dnx-^m  off  from  the  bottom  of  the  thick- 
ener 1  and  the  waste  water  allowed  to  flow 
from  the  top  thereof.  The  thickened  pulp 
is  conducted  from  the  thickener  1  through 
the  pipe  or  launder  2  to  the  flotation  ma- 

W  chine  designated  generally  by  the  numeral 
3,  a  pump  30  being  used  for  this  purpose^  if 
necessary.  The  flotation  machine  as  illus- 
trated consists  of  three  agitator  tanks  4,  4" 
and  4",  and  three  settlement  boxes  5,  5*  and 

^  5^  Each  of  the  agitator  tanks  may,  if  nec- 
essa-ry,  consist  of  a  plui^ality  of  connected 
compartments  each  provided  with  an  agita- 
tor. The  agitator  tmk  4  is  connected  near 
its  lower  end  at  0  with  the  settlement  box  5, 

^  tba -agitator  tank  4  and  settlement  box  5 
constituting  the  first  unit  of  the  flotation  or 
separation  apparatus.  The  other  two  units 
consist  respectively  of  the  agitator  tank  4" 
with  its  settlement  box  5*  and  the  agitator 

^  tack  4"  with  its  settlement  box  5^  The 
thr^ie  units  are  of  similar  construction.  The 
pulp  is  first  received  in  the  agitator  tank  4 
and  thoroughly  agitated  with  oil  from  <hf 
pipe  7,  which  is  pro\nded  with  a  hand  valve 

^'  8  under  the  control  of  thp  operator.  The 
pulp  flows  continuously  through  the  machine, 
its  rat's  of  flow  being  regulated  in  such  man- 
ner as  to  produce  the  best  results.    After  agi- 

,     tation  in  the  tank  4r  the  pulp  passes  through 

^  the  passage  6  into  the  settlement  tank  5.  The 
sulfid  particles  having  be<>ome  coated  with 
oil  in  the  agitator  tank  4  rise  to  the  sur- 
face of  the  settlement  tank  5  in  the  form  of 
a  froth  or  scum.  The  level  of  the  pulp  in 
the  apparatus  is  so  reguhited  by  means  of 
suitable  valves  that  at  the  overflow  lips  9, 
9"  and  9^  of  the  settlement  boxes  5,  5»  and  5'' 
the  lower  surface  10  of  the  froth  11  is  sufii- 
ciently  above  the  lip  to  insure  the  overflow 

^  of  all  of  the  frotli  11  into  the  launder  12. 


^ 


This  arrangement  permits  more  or  less 
water  to  pass  over  with  the  froth  into  the 
launder  12.  The  partially  treated  pulp, 
still  containing  more  or  less  of  the  sulfids  or 
other  oi-e  values,  is  drawn  off  from  the  bot- 
tom of  the  settlement  box  -5  and  by  means  of 
a  pump  13  is  forced  through  the  pipe  14 
and  discharged  into  the  agitator  tank  4*  of 
the  second  unit  of  the  flotation  machine. 
The  apparatus  is  preferably  so  arranged 
that  the  pulp  stands  at  the  same  level  in  the 
different  units  of  the  flotation  device,  and  in 
the  second  unit  of  the  cleaner  machine 
which  is  described  below,  in  which  event 
the  pumps  are  not  necessary  to  lift  the  pulp 
but  merely  serve  to  assist  in  its  movement. 
Tlie  arrangement  of  the  apparatus  maj^ 
however,  be  varied  when  necessary  or  de- 
sirable-. In  this  UR-it  the  same  operation 
takes  place  as  in  the'^ first  unit,  namely,  agi- 
tation in  the  tank  4*,  overflow  of  froth  with 
more  or  less  water  from  the  settlement  box 
5'^  into  the  launder  12  and  discharge  of  the 
pulp  from  the  bottom  of  the  settlement  box 
5*.  From  the  bottom  of  the  settlement  box 
5"  the  pulp  Is  forced  by  means  of  a  pump 
IS^  through  pipe  14*  and  discharged  into 
the  agitator  tank  4^  of  the  third  unit  where 
the  pulp  is  agitated  and  discharged  into  the 
settlement  box  5^  where  the  froth  with  some 
water  is  drawn  off  into  the  launder  12.  The_ 
pulp  after  treatment  in  the  third  unit  is 
discharged  from  the  bottom  of  the  settle- 
ment box  6^  as  tailings  or  waste,  the  treat- 
ment above  described  in  the  three  urjits  of 
the  flotation  machine  having  practically  ex- 
hausted the  ore  of  its  valuable  parts.  Tn 
practice  I  have  attained  by  the  treatment 
described  a  sepa<ration  running  as  high  as 
95%  of  the  sulfids. 

In  conducting  my  process  the  operator  con- 
stantly ol>serves  theconditionof  the  material 
in  the  agitator  tanlts  and  on  the  surface  of 
the  settlement  boxes  5,  5'  and  5"  of  the  flota- 
tion machine,  and  likewise  observes  the  con- 
dition of  the  tailings  being  discharged  from 
the  machine.  By  such  obscrvatiori  the  op^ 
orator  is  enabled  to  determine  whether  the 
sulfids  or  other  ore  values  are  being  properly 
separated  from  the  gangue.  The  appear- 
ance of  flocculent  masses  of  sulfids  in  the  tail- 
ings indi(  ate.s  the  use  of  t<K>  large  an  ainount 
of  oil,  while  the  appearance  of  finely  di- 
vided sulfids  in  the  tailings  indicates  the 
use  <.f  too  little  oij.  Other  indications  are 
apj)arent  to  an  operator  after  a  little  expe- 
rience and  by  properly  manipulating  the 
valve  8  which  regulates  the  oil  supply  he  is 
able  to  cojitrol  the  operation  in  such  manner 
as  to  secure  a  maximum  recover>',  equal,  as 
above  stated,  in  some  cases  to  1)5%  of  the 
entire  value  contained  in  the  ore. 

The  launder  or  pipe  12  receives  the  sul- 
fids, together  with  some  watejr  and  gangue 
from  all   three  units  of  the  flotation   ma- 
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chine  3  and  these  sulfids  are  conducted  from 
the  launder  12  to  the  cleaner  machine  which 
is  designated  generally  by  the  numeral  15. 
In  transit  from  the  flotation  machine  to  the 
cleaner  machine  the  froth  is  conducted 
ibfough  a  launder  or  pipe  IG  and  more 
water  is  supplied  thereto,  if  necessary, 
through  a  pipe  17.  The  concentrates  thus 
diluted  are  discharged  into  the  agitator 
tank  18  of  the  cleaning  apparatus  and  are 
there  agitated  with  or  without  the  addition  ■ 
of  further  oil,  acid  or  other  chemicals  as 
may  be  desirable.  From  the  agitator  box 
18  the  concentrates  with  the  water  carrying 
them  are  conducted  to  the  settlement  box 
19.  The  fi'oth  obtained  in  the  primary  or 
flotation  machine  3  contains  more  or  less 
gangue  which  is  entrapped  in  the  froth,  and 
it  is  to  purify  the  concentrates  that  1  em- 
•:  0  ploy  tlie  secdndary  or  cleandr  machine  15, 
The  agitation  of  the  concentrates  in  the  sec- 
ondary machine  has  the  effect  of  breaking 
them  up  to  a  considerable  extent  therebj' 
causing  the  entrapped  gangue  to  become 
5  separated  from  the  oil  coated  concentrates. 
jVfter  agitation  of  the  concentrates  in  the 
tank  18,  as  above  stated,  the  concentrates, 
together  with  the  water  added  thereto,  arc 
conducted  to  tlie  settlement  box  19,  in  which 
,0  the  gangue  which  has  been  fx'eed  from  the 
concentrates  settles  to  the  bottom  with  s 
certain  amount  of  the  sulfids.  The  level  or 
the  material  in  the  cleaning  machine  15  is 
s»  regulated  by  means  of  suitable  valves 
that  the  overflow  lips  20  and  20^  of  the 
.settlement  boxes  19  and  19^  extend  slightly 
above  the  lower  surface  or  the  froth  21,  the 
purpose  Ijeing  to  prevent  anyescApe  of  free 
flowing  water  with  the  froth  2JL  into  the 
launder  22.  As  a  result  of  this  arrange- 
ment some  of  the  froth  and  all  of  the  slime 
carrying  water  v/ill  be  prevented  from  over- 
flowing into  the  launder  22  and  will  be  car- 
ried down  to  the  bottom  of  the  settlement 
box  19.  From  the  bottom  of  the  settlement 
box  19  the  water  carrying  with  it  such 
gangue  as  has  been  freed  from  the  froth  and 
also  carrying  such  of  the  sulfids  as  have 
failed  to  flow  over  the  lip  20  is  forced  by 
the  pump  23  through  the  pipe  24  and  dis-, 
charged  into  the  second  agitator  tank  18* 
of  the  cleaning  machine.  The  operation  in 
the  second  unit  of  the  cleaning  machine  is 
precisely  the  same  us  that  described  in  the 
first  unit,  the  overflow  at  the  lip  20*  being  ^ 
adjusted  as  described  in  f.onn^ction  with 
the  first  ujiit  ,to  prevent  foul  water  from 
overflowing  uilo  the  launder  22.  The  dis-  ' 
charge  from  the  bottom  of  the  settleYnent 
box  19*  will  therefore  contain  not  only  such 
of  the  gangue  as  has  been  freed  from  the 
oil-coated  sulfids,  but  will  also  contain  a 
small  amount  of  the  sulfids.  The  discharge 
from  'the  bottom  of  the  secbnd  settlement 
box  19*  of  the  cleaner  machine  is  therefore 


forced  by  a  pump  20  or  otherwise  conducted 
through  pipe  21*  and  discharged  into  the 
agitator  tank  4- or  4*  of  the  flotation  ma- 
chine and  carried  through  the  rest  of  the 
apparatus,  together  with  the  fresh  pulp. 

By  the  means  above  described,  I  remove  a 
large  portion  of  the  impurities  from  the  con- 
centrates formed  in  the  flotation  machine, 
and  by  conducting  the  material  drawn  off 
from  the  bottom  of  the  settlement  tank  19* 
of  the  cle.iner  machine  and  retreating  the 
same  in.  the  primary  or  flotation  machine  I 
effectually  guard  against  any  loss  of  con- 
centrates in  the  cleaning  operation.  The 
agitators  25  shown  in  the  agitator  tanlis  of 
the  flotation  and  cleaning  machines  may  be 
of  any  x^referred  form  and  rotated  by  auy 
means  available. 

As  an  example  of  the  way  in  which  these 
improvements  may  be  used  the  following 
description  is  given  of  the  treatment  of  a 
parcel  of  ore  by  tliis  method-.  The  material 
treated  was  the  slimy  portion  o:£an  ore  con- 
sisting principally  of  q^uarts,  .blende  (the 
siiKid  of  zinc)  and  varying  amounts  of  de- 
composed granite  in  which  the  feldspars 
were  largely  kjiolinizcd.  About  92%  of  this 
material  was  fine  enough  to  pass  through  a 
150  mesh  screen.  Unless  a  coagulant  v/ere 
used  a  portion  of  the  slime  containing  a  val- 
uable amount  of  zinc  would  remain  in  sus- 
pension for  over  24  hours.  The  pulp  as  pro- 
duced contained  from  20  to  100  or  more 
parts,  of  water  by  weight  to  oiiC  part  of  ore, 
whereas  the  ratio  should  have  been  from 
two  and  one  half  to  one  to  four  to  one.  To 
this  pulp  while  in  transit  to  the  thickeners, 
was  added  an  amount  of  commercial  s-jI- 
furic  acid  equivalent  to  from  one  quarter  to 
one  half  pound  per  ton  of  ore  treated.  At 
times  a  decided  odor  of  hydrogen  sulfid 
could  be  noticed  around  the  pulp  thickeners. 
The  thickened  pulp,  usually  showing  no  free 
acidity,  was  led  to  the  flotation  machine  in 
which  it  was  heated  by  live  steam  to  enlarge 
and  expand  the  gas  bubbles  generated  by  the 
acid  and  to  facilitate  the  coating  of  the  sul- 
fid particles  with  the  coating  reagent  wliich 
was  added  in  the  flotation  machine.  The 
amount  of  oil  necessary  to  produce  the 
proper  result  cannot  be. determined  in  ad- 
vance owing  to  variations  in  the  rate  of  flow 
of  pulp  through  the  apparatus,  dilferenccji 
in  the  degree  of  dilution  of  the  pulp,  L  a. 
differences  in  the  amount  of  ore  carried  by 
the  water,  and  variations  in  the  composition 
of  tlie  ore,  the  ore  sometimes  running  much 
Iwgher  in  sulfids  than  at  other  times.  Tliere 
may  also  be  other  factors  which  have  ;^n 
effect  upon  the  quantity  of  oil  necessary  to 
float  the  maximum  percentage  of  the  sulfids 
or  other  ore  Viilii'<^»k  At  any  rate,  I  liave 
found  in  practice  that  tJie  only  efficient  mode 
of  carrying  out  the  process  is  to  constantly 
observe  the  results  produced  and  to  vary  the 
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supply  of  oil  accordingly.  The  dotation  or 
separation  machine  used  in  the  test  was  of  a 
character  similar  to  that  illustrated  and  de- 
steribed  above.  The  pulp  was  thoroughly 
agitated  to  insure  the  coating  of  all  of  the 
suifid  particles  witlv  the  proportionately 
very  small  amount  of  "  candle  maker's  red 
oil "  which  was  used  as  the  coating  agent. 
After  treatment  in  the  three  units  of  the 
10  separation  machine  the  gangue  matter  as 
tailings  was  run  to  wast*;  from  the  bottoni 
of  the  settlement  box  of  the  third  unit.  The 
concentrates  which  liad  overflowed  from  the 
three  settlement  boxes  of  the  primary  ma- 
ts chins  were  collected  in  the  same  launder 
and  conducted  to  the  secondary  or  cleaner 
machine,  and  in  the  cleaner  machine  thecon- 
centratos  were  treated  without  further  addi- 
tion of  oil  or  acid.  From  the  cleaner  ma- 
£0  chine  high  grade  concentrates  were  col- 
lected and  rich  tailings  were  returned  to  the 
second  unit  of  the  primary  machine  for  re- 
treatment.  In  this  test  run  the  ore  fed  con- 
tained 25.3%  zinc,  the  concentrates  51.4%  i 
?5  zinc,  and  the  tailings  3,2%  zinc,  giving  an 
i.idicatcd  recovery  of  91%\)f  the  zinc  in  the 
ore  treated.  ,  These  results  were  in  large 
part  due  to  the  method  of  using  the  acid  and 
retreating  the  concentrates  made  in  the.  pri- 
?<>  UiiXTj  machine,  which  concentrates  con- 
tained but  from  38%  to  42%  of  zinc  before 
retreatment. 

It-Triil  be  understood  that  the  apparatus 
diagrammaticaily  illustrated  in  the  draw- 
ing may  be  varied  in  form,  the  illustration 
and  description  of  the  apparatus  referred  to 
being  introduced  merely  for  the  purpose  of 
clearly  setting  forth  the  several  steps  of  my 
process. 
I  cleim: 

1.  Thfi  process  of  concentrating  ore  pulps 
comprising  a  separation  treatment  which 
eo?is.'Et3  in  adding  tc  the  pulp  a  material 
which  prl^ferentiaYly  coats  the  valuable  par- 
ticles of  the  ore,  agitating  the  mixture,  per- 
initting^  the  valuable  parts  of  the  ore  to  float 
m  the  form  of  a  froth,  separating  the  froth 
by  overflowing  it  together  with  some  of  the 
water  in  order  to  insure  overflow  of  the  en- 
tire mass  of  the  froth,  subjecting  the  sepa- 
rated froth  to  a  cleaning  treatment  which 
consists  in  rcagitating  the  concentrated  ma- 
terial to  free  impurities  entrapped  there- 
with, permitting  the  concentrates  to  again 

"1^  form  a  froth  and  allowing  the  impurities  to 
settle,  overflowing  the  froth  without  any  free 
flowing  water,  and  returning  the  settled  im- 
purities and  the  part  of  the  froth  not  carried 
into  the  overflow. to  the  part  of  the  pulp 
which  is  undergoing  the  separation  treat- 
ment. 

2.  A  continuous  process  of  concentrating 
the  valuable  constituents  from  ore  pulps 
comprising  the  addition  to  the  pulp  of  an 
acid  precipitant  adapted  to  react  upon  the 
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ore,  allowing  a  time  interval  to  elapse  prior 
to  subjecting  it  to  the  separation  treatment, 
then  subjecting  the  pulp  to  a  separation 
treatment  comprising  the  steps  of  adding  a 
material  which  will  preferentially  coat  the 
valuable  particles  of  the  ore  and  separating 
said  coated  particles  as  a  concentrate  by  flo- 
tation. 

3.  A  continuous  process  of  concentrating 
the  valuable  constitutents  from  ore  pulps 
comprising  the  addition"  to  the  pulp  of  an 
acid  precipitant  adapted  to  react  upon  the 
ore,  allowing  a  time  interval  to  elapse  prior 
to  subjecting  it  to  the  separation  treathlent> 
then  subjecting  the  pulp  to  a  separation 
treatment  comprising  the  steps  of  adding  a 
non-metallic  material  which  wJUl  preferen- 
tially coat  the  valuable  particle*  of  the  ore 
and  separating  said  coated  particles  as  a  con- 
centrate. 

4.  A  continuous  process  of  concentrating 
the  valuable  constituents  from  ore  pulps 
cpmprising  the  addition  of  an  acid  precipi- 
tant to  the  pulp,  allowing  a  time  interval  to 
elapse  prior  to  subjecting  it  to  the  separa- 
tion treatment,  then  subjecting  the  pulp  to  a 
separation  treatment  comprising  the  steps  of 
adding  a  material  which  will  preferentially 
coat  the  valuable  particles  or  the  ore  and 
separating  said  coated  particles  as  a  concen- 
trate by  flotation,  subjecting  the  concentrate 
thus  produced  to  a  cleaning  treatment  which 
consists  in  agitating  the  concentrated  mate- 
rial, permitting  the  concentrates  to  float,  re- 
moving the  concentrates  from  the  top  of  the 
mixture,  and  returning  the  material  which 
settles  after  the  cleaning  agitation  to  the 
part  of  the  pulp  which  has  passed  through 
the  first  two  steps  specified  and  which  is 
undergoing  tlie  separation  treatment 

5.  A  continuous  process  of.  concentrating 
the  valuable  constituents  from  ore  pulps 
comprising  the  addition  of  an  acid  precipi- 
tant to  the  pulp,  allowing  a  time  interval  to 
elapse  prior  to  subjecting  it  to  the  separa- 
tion'treatment,  then  subjecting  the  pulp  to  a 
separation  treatment  comprising  the  steps~  of 
adding  a  material  which  will  preferentially 
coat  the  valuable  particles  or  the  ore  and 
separating  said  coated  particles  as  a  concen- 
trate, subjecting  the  concentrate  thus  pro- 
duced to  a  cleaning  treatment  which  consists 
in  agitating  the  concentrated  material,  re 
moving  the  concentrates  from  the  mixture, 
and  returning  the  rest  of  the  mixture  to  the 
part  of  the  pulp  which  has  passed  through 
the  first  two  steps  specified  and  which  is  un- 
dergoing the  separation  treatment. 

6.  A  continuous  process  of  thickening  and 
concentrating  ore  pulps  comprising  the  ad- 
dition to  the  thin  pulp  of  an  acid  precipitant 
adapted  to  react  upon  the  ore  and  producing 
a  thickened  pulp  by  separating  water,  then 
subjecting  the  thickened  pulp  to  a  separation 
treatment  comprising  the  steps  of  adding  a 
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material  which  will  preferentially  coat  the 
valuable  particles  of  the  ore,  and  separating 
said  coated  particles  as  a  concentrate  by  flo- 
tation. 

7.  A  continuous  process  of  thickening  and 
concentrating  ore  pulps  comprising  the  ad- 
dition of  an  acid  precipitant  to  the^  thin 
pulp,  producing  a  thickened  pulp  by  sep- 
arating water,  then  subjecting  the  thickened 
pulp  to  a  separation  treatment  comprising 
the  steps  of  .adding  a  material  which  will 
preferentially  coat  the  valuable  particles  of 
the  ore,  and  separating  said  coated  particles 
as  a  concentrate  by  flotation,  subjecting  the 
concentrates  thus  produced  to  a-  cleaning 
treatment  which  consists  in;  agitating  the 
concentrated  material,  permitting  the  con- 
centrates to  float,  removmg  the  concentrates 
from  the  top  of  the  mixture,  and  returning 
the  material  which  settles  after  thej^leaning 
agitation  to  the  part  of  the  pulp  Jvhich  is 
undergoing  the  separation  treatment  after 
the  thickening  step. 

8.  The  process  of  concentrating  ore  pulps 
comprising  a  separation  treatment  which 
consists  in  adding  to  the  pulp  a  material 
Tjhich  preferentially  coats  the  valuable  par- 
ticles of  the  ore,  agit^iting  the  mixture,  per- 
mitting the  valuable  particles  of  ore  to  float 
in  the  form  of  a  froth,  separating  the  froth 
with  some  of  the  wate^  in  order  to  insure 
separation  of  the  entire  mass, of  the  froth, 
subjecting  the  separated ^f roth  td  a  cleaning 
treatment  which  consists  in  reagitating  the 
concentrate  material  to  free  impurities  en- 
trapped therewith,  permitting  the  concen- 
trated to  again  form  a  froth  and  allowing 
the  impurities  to  settle,  removing  the  fi'oth 
without  water,  and  returning  the  settled  .im- 
purities and  the  part  of  the  froth  not  re- 
moved to  the  part  of  the  pulp  which  is 
undergoing  the  separation  treatment. 

9.  The  process  of  concentrating  ore  pulps 
comprising  a  separation  treatment  which' 


-  consists  in  adding  to  the  p«jJp  a  material 
which  preferentially  coats  the  valuable  par- 
ticles of  the  ore,  agitating  the  mixture  to 
bring  the  coating  material  mto  contact  with 
all  of  the  particles  which  can  be  made  to  float, 
separating  the  floating  coated  material  as  a 
concentrate  with  seme  of  the  water  thereby 
insuring  removal  of  all  of  the  floating  ma- 
terial, subjecting  this  separated  material  to 
a  cleaning  treatment  to  permit  the  impuni- 
ties remaining  "therewith  to  settle  and  re- 
floating the  concentrates,  removing  the  up- 
per purest  part  of  the  cleaned  concentrates 
and  returning  the  impurities  and  the  re- 
maining part  of  the  concentrates  to  the  pa^jt 
of  the  pulp  which  is  undergoing  the  initial 
flotation  treatment  prior  to  the  cleaning 
operation. 

10,  The  process  of  concentrating  ores 
which  consists  in  adding  to  the  ore  a  ma- 
terial which  preferentially  coats  the  valu- 
able particles  of  the  ore,  separating' said 
coated  valuable  particles  from  tlie  gah^^ 
by  floating  said  coated  valuable  particles  On 

.water,  separating  the  floating  coated  par- 
ticles as  a  concentrate  with  some  of  tire 
Avater  thereby  insuring  removal  of  all  of  the 
floating  valuable  particles,  subjecting  this 
separated  material-  to  a  cleaning  treatment 
to  permit  the -impurities  remaining  thei**- 
witli  to  settle  and  refloating  the  concen-  7^ 
trates,  removing  the  upper  purest  pArt  of' 
the  cleaned  concentrates,  and  returning  the 
impurities  and  the  remaining  part  of  tlte 

^concentrates  to  the  part  of  the  ore  which  la 
undergoing  the  initial  flotation  treatment  8(7. 

♦prior  to  the  cleaning  operation. 

In  testimony  whereof,  I  have  subscribed 
my  name. 

Ji\JVIES  M.  HYDK. 

Witnesses : 

Js  Brdce  ICremer, 
Walter  A.  Scott. 
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PEOVISIONAL  SPEOIFICATION. 

Gdmmuuicated  by  Alcxde  Fbouent  of  Ti-avei  sella,  in  the  E.iixj(doin  of  Italy, 

Eugijieer. 

**  Improvements  relating  to  the  Concentration  of  Ores  '* 

X,  UENfiY  Hakkis  Lake,  of  the  Firm  of  Haseltine,  Lake  &  po..  Patent  Agents, 
45,  Southampton  Buildings,  in  the  County  of  Middlesex,  do  hereby  declare  the 
iiature  of  this  invention  to  be  as  follows :  — — 

The  following  phenomena,  studied  by  the  iaventor,  have  served  as  the  basis 
§  of  the  process  which  forms  the  subject  oi  this  invention. 

1.  When  the  natural  sulphides  reduced  to  powder  are  vpioisteued  by  a  fatt^ 
substance,  they  ha.ve  a  tendency  lo  unite  in  splieruies  and  to  float  upon  the  sur- 
face- of  water. 

•.  J?.  This  tendency  is  simply  retarded  by  the  specific  weight,  and  opposed  by  the 
10  gangue  which  imprisons  the  moistened  sulghides  in  its  pulverulent  mass. 

'6.  If  a  gas  of  any  kind  is  liberated  in  this  mass,  the  bubbles  of  the  gaa  become 
covered  with  an  envelope  of  sulphides  and  thus  lise  readily  to  the  surface  of  the 
liouid  where  they  form  a  kind  of  metallic  magma, 
o.  The  formation  of  these  metallic  spherules  is  singularly  active  if  the  gaa 
\fi  i&  in  H  nascent  state. 

l"hus  fqr  example,  if  in  a  test  tube  there  is  placed  say  ten  grammes  of  sul* 

f>huretted  copper  ore  ^yith  its  gangue,  a  gram,  of  limestone,  thS  whole  reduced 
o  powder,  and  il  there  is  added  thereto  thirty  grammes  of  water,  a  few  drops 
of  sulphuric;  acid  and  a  thin  layer  of  ordinary  oil,  and  the  mixture  then  agi- 
20  latod  for  a  brief  space,  the  whole  of  the  chalcopyrite  will  instantly  rise  to  me 
top  ojf  the  liquid  The  metallic  spherules,  pressed  one  against  the  other,  will 
become  grouped  iu  a  magma  clearly  separated  from  the  rest  of  the  liquid.  -If 
Qie  limestone  i.v  in  excess  or  readily  attackable,  the  rapidity  of  the  separi^tron 
h  so  great  that  the  chalco^>yrite  is  forcibly  projected  outside  the  vessel.  There 
28  Is  therefore  a  proportion  to  be  sought  for  a  given  ore  and  limestone. 

Tlio  xsmall  quantity  of  gangue  mechanically  convoyed  gradually  ialls  and  the 
sulphides  remain  in  a  state  of  almost  complete  purity.     S-uch  is  the  principle. 
Thus,  the  rapidity  of  the  formation  of  the  spherulejS  and  their  ascension  iB  in 
direct  ratio  to  the  quantity  of  gas  produced  in  a  given  time. 

.'iO  £XAtoPL£   1 

A  cuprous  ore  containing  12%  of  chalcopyrite,  159^  of  iron  pyrite,  20%  of 
carbonftte  of  iron,  16%  of  dolomite  and  calcite  and  37%  of  various  gangues  have 
■been  submitted  to  my  said  process.  It  should  be  stated  that  this  ore  could  not 
be  enriched  economically  by  any  known  means. 
35  Only  a  few  seconds  were  iieccssary  for  completely  separating  the  suipJiide  of 
copper  from  the  rest  of  the  gangue  in  which  no  single  trace  of  copper  could  bo 
discovered  by  aualj-sis. 

Example  2 

A  calcitous  ore  having  '10%  of  lead  and  unmarketable  with  such  e  proportion, 
[Prm  Sii-.l 


2U)5 
N"  12,7r8.-A.D.  1902. 


LaJi&'a  fmproocincntsrdativjj  to  tha  Concdidrntion  of  Ores. 

has  been,  treated  ia  the  '^ame  manner  and  with  the  same  success.  There  are 
several  operations  wliich  are  distinct  but  which  are  connected  in  carrying  the 
process  into  practice ;  the  formation  of  the  spherules  and  their  separation  from 
the  gangue,  then  separation  of  the  product  of  the  concentration  from  the  oil  and 
recovery  of  this  latter  for  readmission  to  the  cycle  of  operations.^  The  products  5 
of  the  concentration  form  cakes. 

Dated  this  4th  day  of  June  1902. 

HASELTINE  LAKE  &  Co 
45  Southampton  Buildings,  London,  W.C) 

Agents  for  the  Applicant.  10 


COMPLETE  SPECIFICATION. 

"Improvements  relating  to  the  Concentration  of  Ores  '* 

I,  Henry  Haeeis  Lake,  of  the  F-irni  of  Haseltino,  Lake  &  Co.,  Patent  Agents, 
45,  Southampton  Buildings,  in  the  Couuly  of  Middlesex,  do  hereby  declare  the  . 
nature  of  this  invention  and  in  what  manner-  the  same  is  to"bc  performed,  to  be   15 
particularly  described  and  ascertained  in  and  by  the  following  statement: — 

This  inventiooi  has  reference  to  the  co»centratiou  of  metalliferous  ores  and 
earths  for  the  purpose  of  separating  and  recovering  therefrom  the  finely  divided 
metal  or  metallic  compounds,  and  consists  of  a  modification  of  what  is  known 
us  the  oil  process  qf  ore  concentration.  20 

The  following  phenomena,  studied  by  the  inventor,  have  served  as  the  basis 
of  the  process  which  forms  the  subject  of  this  invention- 

1.  When  the  natural  sulphides  reduced  to  powder  are  moistened  by  a  fcitty 
substance,  they  have  a  tendency  to  unite  in  spherules  au^l  to  float  upon  the  «ir- 
iace  of  water.  25 

2.  This  tendency  is  simply  retarded  by  the  .specific  weighf  and  opposed  by  the 
gangue  which  impri86ns  the  moistened  sulphides  in  its  pulverulent  mass. 

'6.  If  a  gas  of  any  kind  is  liberated  in  this  mass,  the  bubbles  of  the  gas  become 
covered  with  an  envelope  of  sulphides  and  thus  rise  readily  to  the  surface  of  the 
liquid  where  they  form  a  kind  of  metallic  magma.  .30 

4.  The  formation  of  these  metallic  spherules  i.s  singularly  active  if  the  gas 
is  in  a  nascent  state. 

Thus  for  example,  if  in  a  test  tube. there  is  placed  say  ten  grammes  of  atil- 
phuretted  copper  ore  with  its  gangue,  a  gram  of  limestone,  the  whole  reduqed 
to  powder,  and  if  there  is  added  thereto  thirty  gi-ammes  of  water,  a  few  drops  .^5 
of  sulphuric  acid  and  a  thin  layer  of  ordinary  oil,  and  the  mixture  then  agi- 
tated for  a  brief  space,  the  whole  of  the  copperpyrite  will  instantly  rise  to  Sie 
top  of  the  liquid.  The  metallic  spherules,  pressed  -one  against  the  other,  will 
become  grouped  in  a  magma  clearly  separated  from  the  rest  of  the  liquid.  If 
the  limestone  is  in  excess,  or  readily  attackable,  the  rapidity  of  the  separation  40 
ia  so  great  that  the  copperpyrite  is  forcibly  projected  outside  the  vessel  There 
is  therefore  a  proportion  to  be  sought  for  a  given  ore  and  limestone. 

The  small  quantity  of  gangue  mechanically  conveyed  gradually  falls  and  the 
sulphides  remain  in  a  state  of  almost  complete  purity.     Such  fs  the  principle. 

Thus,  the  rapidity  of  the  formation  of  the  spherules  and  their  ascension  is  m  '45 
direct  ratio  to  the  quantity  of  gas  produced  in  a  given  time. 

EXAirPLE  1. 

A  cuprous  ore  cout^tiniag  12%  of  copperpyrite,  15%  of  iron,  pyrite,  20*)^  d 
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carbonate  of  iron,  16%  of  dolomite  and  calcite  and  37%  of  various  gangnes  Have 
been  submitted  to  my  said  process.  It  siiould  be  stated  that  this  ore  could  uot 
be  enriched  economically  by  any  knowzi  m«ans. 

Only  a  few  seconds  were  necessary  for  completely  separating  the  sulphide  of 
5   copper  from  the  rest  of  the  gangue  in  which  no  single  trace  of  copper  could  be 
discovered  by  analysis. 

Example  2. 

An  ore  having  10%.  of  lead  and  unmarketable  with  suck  a  propoi-tion, 
oAsbden  treated  in  the  same  n^^nner  and  witl^  the  same  success.  There  are 
'tt  several  operations  which  are  distinct  but  whioh  are  connected  in  carrying  the 
process  into  praetice;  tlie  formation  of  the  spherules  and  their  separation  froon 
ihe  gangue,  theni  separation  of  the  product  of  the  concentration  from  the  oil  and 
recovery  of  this  latter  for  readmission  to  the  cycle  of  operations.  The  products 
of  the  concentration  form  cake&. 

15  Having  now  particularly  described  and  ascertained  the  nature  of  my  said 
invention  and  in  what  manner  the  same  is  to  be  performed,  as  commimicated 
to  me  by  my  foreign  correspondent,  I  declare  that  what  I  claim  is:  — 

The  hereindescn bed  process  for  the  concentration  of  metalliferous  ores  and 
earths  which  consists  in  mixing  the  finely  poiwdered  ore  or  earth  with  water,  add- 
^0  ing  a  suitable  oil   and   then   liberating  a  gas  in  the  mixture  substantially  as 
"described  and  for  the- purpose  specified. 

Dated  this  4th  day  of  March  1903. 

HASELTINE  LAKE  &  Co 
45  Southampton  Buildings,  London,  W.C. 
25  Agents  for"  the  Applicant. 
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